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ALTERNATIVES TO ANIMAL USE IN RESEARCH
AND TESTING

TUESDAY, MAY 6, 1986

House or REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SuBCOMMITTEE ON ScIENCE, RESEARCH AND TEcHNOLOGY,
Washington, DC.

The subcommittee met, pursuant to call, at 10 am., in room
2325, Rayburn House Office Building, Hon. Doug Walgren (chair-
man of the subcommittee) presiding.

Mr. WALGREN. Well, let me welcome you all to our hearing
today. As you know this hearing will be focused on alternatives to
animal use in research and testing, an area that has been of real
interest to me and to other members of the committee for a
number of years, ever since the Science, Research and Technology
Subcommittee did some hearings on proposals for laboratory
animal standards and the like, 2 number of years ago, and followed
on with interest in the NIH bill in the Subcommittee of Energy
and Commerce, that is involved in that., : :

As you all know, it is an areq of developing possibilities, and one
which we really want to keep thinking about, and keep on the fore-
front of our minds, because we don’t want to miss those possibili-

natives, we believe, have a certain degree of certainty about them
that makes them more accurate than some animal testing in cer-
tain areas. T ; Cr , :

There also has been a developing and very real sensitivity in the
public, and with signs of that certainly in-the scientific community
es wefl, that we want to be sure that we are as sensitive in our
dealings with other living things as we possibly can be, and that
there clearly must be a real justification for any of the pain and
suffering, and consumption of" animals that our societ engages in.
So there has been a gathering current of interest in finding alter-
natives for the use of animals in research, where possible,

We know that there are promiin%t ings that are happening.
There have been reports that at the niversity of Michigan some
people are experimenting with developing skins cells from velun-
teer donations, that can then be worked with in a way that can be
used as a nonanimal, certainly, in that case a human being, for
testing to show how skin reacts to toxins and the like, ,

oV
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Johns Hopkins, as we all know, has been working for several
years with some funds from the private sector to try to develop an
alternative to the Draize test. So these things are going on, and
this committee wants to encourage that in any way that we can.
. We have today, several witnesses who can bring us up to date on

what the.Federai Government is involved in, in attempting to de-
velop and implement new methods that may not use animals, or
use fewer animals, or cause less pain. There was, as you know, the
recent OTA report “‘Alternatives to Animal Use in Research Test-
ing and Education,” which summarized the landscape as it seems
to presently lie.

e have Dr. Gary Ellis, who was the project director for that
report. He will start off with a summary of the ground that it cov-

ered.

We then will have a government %anel, including Dr. James Wil-
lett, the Director of the Section on Biomedical Models and Materi-
als Resources, that is a recently formed office in the National Insti-
tutes of Health, Division of Research Resources. He will be joined
by Dr. David Rall, Director of National Institute of Environmental

ealth Services, which is also a a _part of the NIH from Chapel
Hill, NC; and Dr. Gerald Guest, Director, Center of Veterinary
Medicine for the Food and Drug Administration, who is accompa-
nied by Rlaine Esber, Director of the Office of Biologics Research
and Review, Center for. Drugs and Biologics, at the FDA. )

Then after that we want to hear from Dr. Alan Goldberg, the di-
rector of the Johns Hopkins Center.for Alternatives to Animal
Testing, who will describe their program and give us some views
from that perspective. ‘

The. thing I want to emphasize is that this should be an area of
continuing-discussion between the people that are involved in it.
This-committee i going to be very interested, and we gee this as
one of several -hearings that we hope will keep the Government
contribution focused on these developments as they happen within
the Government and outside the Government; and certainly the
Congress as a forura for the kinds of discussions that ought to take
place, I think we < an make a contribution in that area. )

With that, why.don’t"wg’Froceed then, and call first Gary Ellis
the project director of the OTA report. o

-Welcome to the committee an tyour written statements will be
made a part of the record. Please fee] free to underscore or outline
in whatever way is most effective to focus our thoughts in our dis-
:eut?:ions. We appreciate your being here, and look forward to your

imony. L ; g

STATEMENT OF DR. GARY B. ELLIS, PROJECT DIRECTOR, BIOLOG-
IS%AIS, MAI?PLICATIONS PROGRAM, OFFICE OF TECHNOLOGY AS-
SSMENT S

Dr. Eruis. Thank you, Mr. Chairman. .

Mr. Wararen. 1 ought to mention that Congressman Boehlert,
who is the ranking minotily member on this committee, is over
before Appropriations Subcommittee at this point, but will be join-
mgram t:’t };& e is free from that responribility. So we will look for-
W . :

P
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Dr. Ellis.
Dr. Eruis. Thank you. I am Gary Ellis of the Office of Technology
essment, and I served as the project director for the recent OTA
study to which you referred.
i8 morning I will first give a brief overview of the OTA report
and then describe its principal findings. I will focus upon options
for congressional action toward development and implementation
of alternatives to animal use. . . .

At the outset of the OTA study, it quickly hecame apparent that
animal use in scientific experiments is not monolithic. There are
three different broad areas of animal use: Research and biomedi-
cine and behavior; testing for toxicity; and education in the life sci-
ences. N .

The three are characterized by ditferent procedures, different
patterns of funding, different people carrying out the work, differ-
ent motivations for animal use, 8ad not surprisingly, different po-
tential for alternatives to anima! use, That really is the principal
finding of the OTA report. The prosgects for replacing, reducing,
antq refining animal are highly variable from application to appli-
cation. -

For most areas of scientific experimentation, totally replacing
animal use with nonanimal methods, especially in the short term,
is not likely. However, even if animals cannot be replaced in cer-
tain experiments, researchers can attempt to reduce the number
used and also to minimize pain and distress, : )

Research, and to a lesser degree, testing, will continue to require
live animals for observing complex interactions of cells, tissues and
organs. :
testing, some whole animal methods are being replaced by
nonanimal methods, as the new tests are validated. Federal regula-
tory ﬁencie have recently indicted a willingness to accept data
from alternative test methods.

Iir:x education, far fewer animals are used than in research and
testing. ,

. Computer simulations of living systems can replace or comple-
ment some animal uge, particularly in education. However, use of
animals is a prerequisite to the development of every more sophis-
ticated computer simulations. '

Reduction in numbers of animals used is also a principal alterna-
tive, but data currently available on animal use are very poor. Any
estimate of animal use stands a rough approximation. .

The best available data suggest 4 minimum of 17 to 22 million
animals are used annually in the Unitad States for experimenta-
tion. Rats and mice account for about 75 percent of those animals.
Data are too poor to permit any definitive statement about trends
in animal use through recent years. _

Federal regulation of animal use in research and testing facili-
ties occurs chiefly under the Animal Welfare Act, the Health Re-
search Extension Act, rules of the EPA and FDA on good laborato-
mractices, and the policies of'the Public Health Service and the

. The Animal ngfare Act is applied to dogs, cats, rabbits,
guinea pigs, hamsters, and nonhuman primates, but not to rats and
mice, the most common laboratory animals.

R
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At the State level, most laws focus on matters such as procure-
ment of animals rather than the actual conduct of experiments. In-
stitutional and self-regulation occur by local review committees,
that include lay members, and whose purview is expanding beyond
traditional concerns of animal care to include aspects of animal
use. The overwhelming majority of animal users are, or will soon
be, subject to local committee oversight.

With that review of OTA findings as background, I will now ad-
dress the development and implementation of alternatives.

In general terms, alternatives fall into one of four categories:
First, the continued, but modified, use of animals, including a re-
duction in the number of animals used, improved experimental
design and statistical analysis of results, and reduction of pain or
experimental insult. '

ond, the use of living systems, including invertebrates, micro-
_organisms, and particularly, the in vitro culture of cells, tissues,
and organs.
" Third, tke use of nonliving systems, such as epidemiologic data
bases and chemical or physical systems that mimic biological func-

tions.

And fourth, computer programs.

The process by which these and other alternatives become ac-
cepted practice in the research and testing communities consists of
a sequence of four stages. Alternative methods are: One, developed
through research; two, validated by independent measurements;
three, gradually accepted by the scientific communitgv; and four,
implemented as they come to be relied upon or required.

veral alternatives are today in the validation or the implemen-
tation phase. For the most part these methods are based upon re-
ductio=a and refinements in animal use. Approaches that replace
the use of animals have generally not been completely vulidated
and accepted; instead, these represeri possibilities for the future.

Although the Federal Government has not directed funding
toward the development of alternatives per se, it supports areas of
basic research that can lead to alternative technologies. The areas
of basic research most liksly to contribute to alternatives include:
cell, tissue, and organ-culture ‘technology; research in animal
health; understanding mechanisms of pain, pain control, and pain
perception; and computer simulation of living systems. '

Beyond support for basic research, how can the Federal Govern-
ment stimulate development and implementation of alternative
technologies? : )

OTA identified five options for congressional action, including
the option of taking nc additional action. 1 will run through these
five options and then explein them. ‘

First, Congress could require a new or existing Federal entity to
coordinate the development, validation, and implementation of al-
ternatives. This action would have great symbolic value within the
scientific and animal welfare communities, and could accelerate
‘the development of alternatives. A central clearinghouse for the de-

- velopment of alternatives could compile and maintain records of all
federally funded research and deve opment on alternatives. Infor-
mation on R&D in the private sector would be a valuable compo-

8



5

ng&ti of the coordination effort, though it may prove difficult to
obtain.

Coordinating activities could include symposia, workshops, news-
letters, scholarships, grants, and the issuance of model protocols or
guidelines. The coordinating body could monitor both public and
private initiatives. Coordination could further involve identifying
research areas likely to lead to new alternatives, and reviewing
Federal support for these areas across agency lines. This latter re-
sponsibility might preclude housing this entity within an existing
Federal agency involved in funding R&D on alternatives, to avoid
either a real or agparent conflict of interest.

In February 1985, NIH created the Biological Models and Materi-
als Resources Section within the NIH Division of Research Re-
sources. With adequate funding, this office may serve as a focal
point for the exchange of both biological materials and information
about the use of model systems in bjomedical research.

A second option, Corgress could provide intramural and extra-
mural Federal funding for the development of alternatives.

Development of alternatives in testing within the Federal Gov-
ernment is a natural offshoot of, and closely allied with toxicologi-
cal research. The agencies most likely to produce alternatives in re-
sponse to new Federal funding are the National Toxicolo Pro-
gram, the National Cancer Institute, the Food and Drug Adminis-
tration, and Environmental Protection Agency, the Consumer
* Product Safety Commission, and the National Institute for Occupa-

tional Safety and Heaith.

To stimulate oxtramural R&D, granting agencies reviewing in-
vestigator-initizied applications could be required to assign priority
to those that ccutain research with promise for development of
new alternatives. This strategy would require sufficient flexibility
to insure that valuable state-of-the-art scientific proposals that may
not involve alternatives are not handicapped.

Postdoctoral training programs could be established, along the
lines of NIH’s National Research Service Awards, to insure a
steady supply of young researchers schooled in traditional disci-
plines, ranging from molecular bivlogy to animal behavior, disci-

plines with applications in the development of alternatives.

-~ Financial incentives to private groups developing alternatives
could take the form of tax incentives, perhaps, tax credits in addi-
tion to those already in place for R&D. Suc groups could also be
eligible for a new program analo%ous to the Small Business Innova-
tion Research Program, that would target the development of alter-
natives. :

A third option, Congress could encourage regulatory agencies to
review existing testing guidelines and requirements and to substi-
tute alternatives whenever scientifically feasible.

~ Through oversight or legislation, Congress could encourage or re-
quire Federal agencies to evaluate existin technologies and test-
ing, to participate in their validation, to adopt them where appro-
priate, and to report to Congress on their progress in im lementin
alternatives, as the NIH is required to dog cteber 1, 1986, under
the Health Research Extension Act of 1985. Such agency review
would have to be a periodic or continuing effort, given the rapid
advances in the state of the art.



6

The fourth option, Congress could ban procedures for which al-
ternatives are available or give a Federal agency authority to ban
procedures as valid alternatives become available. This option rec-
ognizes that prohibitions can be used to force technological change.

Prohibiting procedures for which scientifically accepiable alter-
natives are already available would accelerate the implementation
of such alternatives. A ban could not only force implementation of
existing alternatives, but, over time, help focus the development of
new techniques.

A disadvantage of banning_a specified procedure is that the re-
placement, or the process of developing one, may be even more po-
litically unacceptable, for example, the in vitro culture of human
fetal nerve cells. A prohibition also takes no account of the ques-
tion of judging the scientific acceptability of an alternative.

In pursuing this option, it is important to appreciate thet the
swiftest adoption of alternatives may come about if regulatory
agencies avoid mandating specific testing requirements. Requiring
specified tests might actually serve as an inhibitor to the develop-
ment and implementation of alternative methods. Greater flexibil-
ity is achieved when testing requirements are defined in a manner
that allows judgment and encourages use of alternative methods.
The adoption of alternatives might best be stimulated by regula-
tory requivement for evaluation of a potential toxic response, muta-
genicity, for example, rather than requirement of specified test for
mutagenicity.

A fifth option, Congress could take no additional action. If Con-
gress takes no specific steps beyond its recent charge to NIH to es-
tablish a plan for the development of alternatives in biomedical re-
gearch, the development of alternatives will continue to be a func-
tion of ethical, political, economic, and scientific factors.

That alternatives are bein developed in the absence of direct
legislation is best illustrated by research centers at, the Rockefeller
University and the Johns Ho i;ms University, funded by corperate
and private donations. In addition, corporations are undertaking
work in-house, or sponsoring it in universities, often in response to
scientific, economic, animal welfare, and ublic relations concerns.

An uncert.:. pace of development marks the chief disadvantage
of this option. though alternatives may emerge, changing admin-
istrative, regulatory, and research priorities in both the public and
private sectors will affect the rate of development.

Viewed from another perspective, this is an adyantage. It per-
mits researchers to respond to changing needs and priorities with
minimal Federal interference. ;

" In closing, I would like to note that beyond the development and

implementation of altarnative technologies, OTA identified five ad-
ditional broad policy issues related to animal experimentation. Al-
though these policy issues do not explicitly address either the de-
velopment or implementation of aiternative methods, they are in-
extricably linked to the replacement, reduction, and refinement of
animal use. )

"The five additional policy areas are: One, disseminating informa-
tion about experimentation; two, restricting animal use; three,
counting animals used; four, establishing a minimum policy for in-

10



7

tramural animal use within Federal agencies; and five, changing
the implementation or amending the Animal Welfare Act.

I am providing material for the record to illustrate ontions for
congressional action relative to each of these policy issues.

Mr. Chairman, I commend your efforts and those of the subcom-
mittee in focusing attention in a constructive way on this often di-
visive issue. I thank you for the opportunity to present OTA’s anal-
ysis of alternatives to animal use in research in testing.

[The prepared statement of Dr. Ellis, plus attachment follows:]

1
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TESTIMONY OF GARY B. ELLIS
OFFICE OF TECHNOLOGY ASSESSMENT
U.8. CONGRESS
BEFORE THE SUBCOMMITTEE ON SCIENCE, RESEARCH, AND TECHNOLOGY
OF THE HOUSE COMMITTER ON SCIENCE AND TECHNOLOGY

ALTERNATIVES TO ANIMAL USE IN RESEARCH AND TESTING

May 6, 1986

Thank you, Mr, Chairman. I am Gary Ellis of the Office of Technology Assessment,

and I served as the project director for OTA's study of Alternatives to Animal Use in

Research, Testing, and Education.

This morning, I will first give a brief overview of the OTA report and deseribe its
principal findings. Then, I will focus upon policy issues and options for congressional
action that relate moat directly to development and implementation of alternatives to

animal use in research and testing.

Summary and Findinga of the OTA Report

At the outset of the OTA study, it quickly became apparent that there are three
distinotly different areas of animal use: research in biomedieine and behavior, testing
for toxicity, and education in the life sciences. The three are characterized by different
procedures, different patterns of funding, different people carrying out the work,
different motivations for animal use, and — not surprisingly — different potential for

alternatives to animal use.

Analogously, a principal finding of the OTA report is that the prospects for
replacing, reducing, and refining animal use are highly varlable from discipline to
discipline and application to application.

For most areas of scientific experimentation, totally replacing animal use with

nonanimal methods, especially in the short term, is not likely. However, even if animals
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cannot be replaced _ln certaln experiments, researchers can attempt to reduce the

number used and also to minimize pain and distress.

Research, and to a lesser degree, testing, will continue to require live animals for
observing complex interactions of cells, tissues, and organs. In testing, some whole
animal methods are being replaced by nonanimal methods, as the new tests are
validated. Federal regulatory agencles have recently indicated a willingness to sceept
data from alternative test methods. Chick embryo membranes, for example, are a
promising alternative to rabbits' eyes for determining irritancy of chemical substar.es.
Other test methods use cells, tissuas, and organs in culture, as well as chemieal and

physical models. In education, far fewer animals are used than in research and testing.

Computer simulations of living systems can replace or complement some animal
use, especially in education. However, use of animals is a prerequisite to the
development of ever more sophisticated simulations. Computerized dissemination of

research and testing results also could reduce some animal use.

Reduetion in numbers of animals used is also a principal alternative, but data
currently available on'animal use are very poor. Any estimate of animal use stands as a
rough approximation. The best avallable data suggest a minimum of 17 to 22 million
animals are used annually in the United States for experimentation. Rats and mice
account for about 75 percent of those animals. Data are too poor to permit any

definitive statement about trends in animal use through recent years.

Ethical considerations are affecting the search for alternatives. At one end of a
broad spectrum of views is the view that humans may use animals in any way. At the
other end is the view that an animal has the right not to be used for any purpose not
directly benefiting it. People thrbughout the spectrum find common ground in the
principle of humane treatment, despite disagreement on exactly how the prineiple should

be interpreted and applied.

: 13
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Federal regulation of animal use in research and testing facilities occurs chiefly
under the Animal Welfare Act, the Health Research Extension Act, rules of the
Environmental Protection Agency and the Food and Drug Administration on good
laboratlory practices, and the policies of the Public Health Service and the National
Institutes of Health.! The Animal Welfare Act is applied to dogs, cats, rabbits, guinea
pigs, ﬁmsteu, and nonhuman primates, but notlto rats and mice, the most common
laboratory animals. At the state level, most laws fof:us on matters such as procurement
of animals rather than the actual conduct of experiments. Instituticaal and self-
regulation oceur via local review committees that include lay memt:ars and whose
purview is expanding beyond traditional concerns of animal care tc; inciude aspects of
animal use. The overwhelming majority of animal users are (or will soon be) subjeet to

local committee oversight.

Fo; this study, OTA defined animals as nonhuman vertebrates: mammals, birds,
reptiles, amphibians, and fish. Other creatures customarily included as animals —
invertebrates such As Insects and worms — are excluded by this definition. OTA did not
examine animal use in food production; harvesting organs, antibodies, and other
biological products; and sport, entertainment, and companionship. Such purposes include
numbers of animals generally estimated to be many multiples greater than the numbers

used for experlmentntlon.z

1 1n 1985, Congreas enacted three laws citing alternatives to animal use: the Health
Profesaions Educational Assistance Amendments of 198§ (P.L. 99-129), the Health
Research Extension Act of 1985 (P.L. 99-158), and the Food Security Act of 1985
(P.L. 99-198), which amended the Animal Weifare Act.

2 Ap estimated 2 to 4 billion animals are used in food production every year. (Ninety
percent of those are chickens.) in addition, Americans have approximately 75 million
dogs and cats as household peta.

) 1 4
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Development and Implementation of Alternatives

In general terms, alternatives fall into one of four categories: First, the continued,
but modifiel: use of animals, including a reduction in the number of animals used,
improved experimental design and statistical analysis of results, and reductiion of pain or
experimental insult. Second, the use of living systems, including invertebrates, micro-
organisms, and particularly the in vitro culture of cells, tissues, and organs. Third, the
use of nonliving systems, such as epidemiologic databases and ehzmieal or physical

systems that mimie biclogical funetions. And, fourth, computer programs.

The process by which these and other alternatives become accepted practice in the
research and testing communities is a sequence of stages. Alternative methods are (i)
developed through research, (ii) validated by independent measurements, (iil) gradually
accepted by the scientific community, and (iv) implemented as they come to be relied
upon or required. Several alternatives are today in the validation or implementation
phases for the most part these methods are based upon reductions and refinements in
animal use. Approaches that replace the use of animals have generally not been

completely validated and accepted; instead, these represent possibilities for the future.

Although the Federal Government has not directed funding toward the development
of alternatives per se, it supports areas of basic research that can lead to alternative
technologies. The areas of basie research most likely to contribute to alternatives
include (i) cell~, tissue-, and organ-culture technology, (ii) animal health, (iii)
understanding mechanisms of pain, pain control, and paln perception, and (iv) computer

simulation of living systems.

Beyond support for basie research, how ean the Federal Government stimulate

development and implementation of alternative technologies?

O
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OTA identified five options for congressional action — ineluding the option of
taking no additional action.

Congress could require a new or existing Federal entity to
coordinate the development, validation, and implementation of
alternatives.

Implementation of this option would have great symbolie value within the seientific
and snimal welfare communities and could accelerate the development of alternatives.
A central clearinghouse for the development of alternatives could compile and maintain
records of all federally funded research and development (R&D) on alternatives.
Information on R&D in the private sector would be a valuable component of the

coordination effort, though it may prove difficult to obtain.

Coordinating activities could include symposia, workshops, newsletters,
scholarships, grants, and the issuance of model protocols or guidelines. The coordinating
body could monitor both public and private Initiatives. Coordination could further ..
involve identifying research areas likely to lead to new alternatives and reviewing
Federal support for those areas across agency lines. The latter responsibility might
preclude housing this entity within an existing Federal agency involved in funding R&D '

on alternatives to avoid either a real or apparent conflict of interest.

In February 1985, the National Institutes of Health (NIH) created the Blological
Models and Materials Resources Section within the NIH Division of Research Resources.
With adequate funding, this office may serve as a focal point for the exchange of both
blological materials and information about the use of model systems in biomediecal

research.

O
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Congress could provide intramural and extramural Federal
funding for the “evelopment of alternatives.

Development of alternatives in test;ng within the Federal Government is a natyral
offshoot of and closely allied with toxicological research. The agencies most likely to
produce alternatives in response to new Federal funding are the Natlonal Cancer
Institute, the Food and Drug Administration, the Environmental Protection Agency, the
Consumer Product Safety Commission, and the National Institute for Occupational

Safety and Health,

To stimulate extramural R&D, granting agencies reviewing investigator-initiated
applications could be required to assign priority to those that contain researc) with
promise for development of new alternatives. This strategy would require sufficient
flexibility to ensure that vaiuable, state-of-the-art seientific proposals that may.not
involve altérnatives are not handicapped. Postdoctoral training prbgrams could be

. established, along the lines of NIH's National Research Service Awards, to ensure a
steady supply of young researchers schooled in traditional diseiplines, ranging from
molecular biology to animal behavior, with applications in the development of

alternatives.

Finanecial incentives to private groups developing alternatives could take the form
of tax incentives -- perhaps tax credits in addition to those already in place for R&D.
Sueh groups could aléo be eligible for a new program (analogous to the Small Business

Innovation Research progfam) that would target'the development of alternatives.

Congress could encourage regulatory agencies to review
existing testing guidelines and requirements and to substitute
alternatives whenever scientifically feasible.

Through oversight or legislation, Congress could enzourage or require Federal

agencles to evaluate existing alternatives in testing, to participate In their validation, to

ERIC
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adopt them where appropriate, and to report to Congress on their progress in

implementing alternatives, as the NIH Is required to do by October 1, 1986 (Public Law

- 99-158). ' Such agzney review wouid have to be a periodic or continuing effort, given

rapld advances In the state of the art.

Some review of testing guidelines now oc.curs in keeping requirements up to date,
although the éurppse of that review Is probably to improve the science rather than to
protect animals per se. 'fhe costs of agency review should be m;:derate, entailing input
from agency experts, comment fren outside experts, and publicution. If Federal
1aboratories were involved in the validation of alternative testing methods, additional

costs would be incurred.

Congress could ban procedures for which alternatives are
available, or aive a Federal agency authority to ban procedures
as valid alternatives become available.
This option recognizes that prohibitions can be used to force technological
change. Prohibiting procedures for which sclentifically acceptable alternatives are
alrcady available would accelerate the implementation of such alternatives. A ban could
not only foree implementation of existing alternatives, but, over time, help focus the

development of new techniques.

A disadvantage of banning a specified procedure is that the replacement, or the
procesa of developing one, may be even more politicaily unacceptable (e.g., the in vitro
culture of human fetal nerve cells). A prohibition also takes no account of the question

of judging the scientifiec acceptability of an alternative.

In purauing this option, it is important to appreciate that the swiftest adoption of
alternatives may come about if regulatory ageucies avoid mandating specific testing
requirements. Requiring specified tests might actually serve a3 a strong inhibitor to the

LI Rl
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development and implementation of alternative methods, Greater flexibility is achieved
when testing requirements are defined in a manner that allows judgment ang éncourages
use of alternate methods. The adoption of alternatives might bezt be stimulated by

regulatory requirement for evaluation of a potential toxic Fesponse -- mutagenieity, for ‘

example - rather than requirement of a specified test for mutagenicity.

Congress could take no further action.

If Congress takes no specific steps beyond its recent charge to NIH to establish a
plan for the development of alternatives in biomedical research, the developent of
alternatives will continue to be a function of ethieal, political, economie, and seientific

factors.

That alternatives are being developed In the absence of direct legislation is best
illustrated by research eenters at the Rockefeller University and the Johns Hopkins
University, funded &5 corporate ang private donations. In addition, corporations are
undertaking work in-house op sponsoring it in universities, often in response to scientific,

ecénomlc. animal welfare, and public relations concerns.

An uncectain pace of development marks the chief disadvantage of this option.
Although alternatives may emerge, changing administrative, regulatory, and research
priorities in both the public and private sectors will affect the rate of development.
Viewed from another perspective, this is an advantage: it gives researchers the latitude

to exercise their own judgment in responding to changing needs and priorities,

19
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In closing, I would like tc note that beyond the development and implementation of
alternative technologies, OTA identified five additional brond policy issues related to
animal experlmentatioh. Although these poliey issues do not explicitly address either the
development or implementation of alternative methods, they are inextricably linked to
the replacement, reduction, ar;d refinement of animal use. The five additional poliey
{ssues are:

« disseminating information about animal experimentation;

« restricting animal use;

« counting animals used;

« establishing a minimum poliey for intramural animal use within Federal
agencies; and

+ changing the implementation of or amending the Animal Welfare Act.
1 am providing matet1al for the record (see Attachmenc. 1) to illustrate options for

congressional action relative to each of these policy issues.

Mr. Chairman, i commend the Subeommittee for focusing attention ina
constructive way on this of ten divisive issue, and I thank you for the opportunity to

present OTA's analysis of alternatives to animal use in research and testing.

20
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Attachment 1

Policy (ssues Reiated to Altamatives to Animal Use and Options tor Cangressional Action

Policy issue
Using extating "G hew T Counting amsimar Establishing s Federas | Changing
Stematives stematives I \nformation nimal use l useq animaiuse policy Whitars Act
Opticas for congressionsl action
—_—
Tahs no action Take no action Take no action Take no action Take no action Take no action Taks no action
Charge & Federal oniity [ Charge o Feoersl Mandats easy sccess | nestrict vee of Cartain | Eliminals APHIS® Eatablish Intramural | ENminata tunding tor
Wth coordknating the | entity with 1o faderatly tunced | xincs of aimats connus Feceral poticy of eaforcemcat
of coordinating the {ating and research | negiricy uag of cartarn Correct inadequacies | MinkmUM atanderds 1ncraqss funding for
rtorntiivay remopment of ame protocots in peasent APHIgE enforcement
EnOourage ariermative Promote graster use rict sitton of |  feporting aysiem Amend 10 szpand
achods in Fedare, | Furd cevwiopment of | *of vestiog dae Retiophari ol cartain | Expand APHISS Coversge o Inclugs
feeting requirements altonativey submitied to sources consus 10 include experimentation
Ban procedurss for which sgencies Licenss animal users rats end mice . Amend 10 reslign
tarnativey Require litersture for cenain protocols | Eatabiish Independent eatorcement uthorit:
Sulsie searches ancior kinds of cenaus Amend 10 preemot
Craste new cata- animats State ot ocal laws
bases Probinit animal use
. Transiste foreign
e sture into
Engrish
Snvemat oy Parn Hastin Wnapaction Sarvice,
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Mr. WALGREN. Thank you, Dr. Ellis. In your exploration of this
subject, how would you characterize the rate of development, do
you find that there is more interest than may have been in previ-
ous years; and can you tell us anything about how fast things are
happening in this area? '

Dr. Eruis. Most certainly there is greater interest in alternative
technologies than in previous years. The rate of development varies
among research, testing, and education. Although the fewest ani-
mals are used in education, the greatest present incorporation of
gleternatives has occurred in educational uses. In testing there has

en——

Mr. WaLGREN. Why is that?

Dr. Erus. Perhaps because the nature of animal use in education
differs so fundamentally from the use in research and testing. In
education, animals are not generally used to deveiop new knowl-
edge. Animals are used, or have been used, to train students in
techniques or principles of scientific thinking and these goals can
largely be accomplis ed through nonanimal methods.

In testing, progress has been made in developing alternative
methods because, for one, industry has an economic incentive to
minimize animel use whenever it can. imal use is very costly; it
is a labor-intensive type of endeavor, and industry has a strong
g;gﬁt motive to decrease animal use. So the progress in testing has

n measurable. '

In research, again, probably because of the nature of the re:
search enterprise, progress has been most slowly. It is likely, as 1
said, that total replacement of animal use in research will not
occur in the foreseeable future. -

Mr. WaLareN. How broad is the move towerd nonanimal models
in' education; I don’t know whether there is a standard curriculum
or something like that, but has there been a substantial decrease in
the use of animals in that area over the last 10 years?

" Dr. Erus. We were surprised at all levels of education, how few
animals are actually used today. I have no measurements of previ-
ous years, but I would surmise that it certainly has decreased.

The Association of American Medical Co &’e in conjunction
- with OTA, conducted a survey, so now 1 am talking about use at

advance levels and the training of medical students. The survey
~ was conducted at 16 of the 127 accredited medical schools in the

Different departments in the medical schools differ in what use
they malke of animals. As might be expected dmartments of physi-
ology, surgery and, I believe, pharmacology, make the greatest use
of animals in training medical students.

‘But of the 16 schools polled, 6 departments of physiology make
no use of animals in training medical students. We were surprised
that only 10 of 16 in that sample polled used animals in training

'medical students in deé)artments of physiology.

At lower levels, and ur.lergraduate, and even graduate school,
animal use appears to have declined for education purposes. In-
stead of each student, or a group of two students using an animal,

a class demonstration may be held. This dramatically reduces the

number of animals used in a particular session.
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New video technologies have a role here, where a very sophisti-
cated computer simulation, a pictorial video simulation linked to a
computer can lead a student through a dissection exercise, which
formerly would have been done in hands-on way. So animals are
spared here in education. :

- Mr. WALGREN. What can you tell us about how that can be maxi-
raized, what is causing 1 of the 10 schools that still used animals to
continue to use the.n, as opposed to one of the ones that had moved
to a different mechanism.

Dr. Erus. I think that the educators would say that theﬁv are able
to reduce animal use to a point, but beyond that point, the quality
of education training of the physicians or veterinarians would
-suffer. The responces that we recejved from the medical and veteri-

nary medical schools indicated that there may be a point below
which further reduction may not be able to occur without sacrific-
ing quality of education.
m%/[r. WALGREN. But assuming the six schools have not sacrificed
quality education, are the others doing it ngst because we have
always done it that way; what is it that js the difference between
those schools?

Dr. Erus. As you said, that is ﬁrobably one element of it, the at-
titudes of some educators. They have always done it this way; this
is the best way. They, perhaps, are not interested in replacing ani-
mals. It may be—— . ‘

Mr. WALGREN. Are there commercial roducte that we could rely
on being offered to these other medic schools; how could we en-
courage that to happen? _

Dr. Eruis. I can cite one product that we illustrated in the regort,
in a picture. This is a manikin develo ed at the New York State
Medical College at Ccrnell, the name of it is resusci-do%h:o this is a
dog—I am sorry—this is a doll, not a dog; it looks like a dog—
where students can train in cardiopulmonary resuscitation, and in
the veterinary medical classes this has eliminated the use of some
number of the do%s. -

The first model, a prototype was very exgznsive, in the thou-
sands. The inventor estimates that this can produced for hun-
dreds of dollars now. I would watch for the dissemination of this
one particular item to veterinary schools around the country.

Mr. WaLGREN. Has that occurred yet? ‘

r. .1 am unaware of it. I can’t speak——

Mr. WargreN. I guess what I am wondering is if there is—I sup-
pose you can have orphan products out there that—— .

Dr. . Presumably there ‘would be an economic incentive
here because the purchase of one resusci-dog, although the initial
cost may be high, it would be saving use of dogs in laboratories,
which, again, is a very expensive process. .

- WALGREN. Any indication of any ways that should be being
discussed as to how to encourage these kinds of methods—I am
thinking particularly, Supposedly there are scme computer simula-
tions of living systems; are there blocks to the spread of the use of

this kind of thing that you see? N . ‘

Dr. Erus. In educetion—if that is what you continue to refer
to—in education it is difficult to identify any blocks except the atti-
tudes of some educators who Jjust are not interested in changing. To
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represent their viewpoint accurately, I believe they feel that this is
the best way for students to learn.

Mr. WavLs:EN. How about in any other areas? Do you have any
feel for—ev.n though it is more difficult to feel you have an alter-
native, I guess, other than in education, because education is de-
signed to simply transfer a certain experience to another.

How about in testing?

Dr. Erus. In testing there are perhaps a handful of statutes that
are actually requiring animal use. Again, this is a sinall number of
statutes; the two that come to mind, the Hazardous Substunces
Act, which is enforced by the Consumer Product Safety Commis-
sion, requires that LD-50 tests be done to rate the hazardousness of
a substance. Another statute enforced by the Department of Trans-
portation, the Hazardous——

Mr. WALGREN. As a statute, as opposed to a regulation?

Dr. Erus. I believe it is in the statutory language. It is very un-
usual to find this, that is why I am noting it.

Mr. WaLGREN. Who oversees the Consumer Product Safety, that
isa seEarate statute by itself, is it a separate agency?

Dr. Erus. That is right; that is an independent agency.

Mr. WALGREN. Separate authorization? _

Dr. Erus. I believe only a small amount of animal testing is ac-
tually done to comply with this statute, but it is one statute that
actually names an animal test and requires it.

Another, I believe this is a statute enforced by the Department of
Transportation, the Hazardous Materials Transportation Act, the
way in which certain hazardous materials that are transported, the
way in which they are classified or rated a8 to their hazardousness,
whe:her they are a class A or B poison, is through specified animal
testing. So the number of statutes that actually specify animal use
are few and far between, but there are some, and this is an area to
which the committee might want to turn its intention.

Mr. WALGREN. You mentioned in your testimony that there are
several methods that are in the validation stage now, can you tell
us more about those? ’

Dr. Erus. In testing, I think Dr. Goldberg, the fourth witness
today, would be best’ equ(}g:}ged to describe—the development of a
battery of tests, several erent tests that may be able to serve
where the Draize eye-irritant test has served in the past. One other
test that we focused on in our report is the use of the chick
embryo, I should say the membrane surrounding the chick embryo.

1 a complete organ it has blood vessels, the tissue will re-
~ gpond to a caustic substance, with tissue damage it can, in fact, re-

cover from injury, and this may be a substitute, or at least may

complement the use of rabbit eyes, one of the most objectionable
procedures to rate the toxicity o substances. '

Mr. WaLaREN. What do you find when you look at the efforts to
validate that—there is a picture in the book and, obviously, some-
body has done it—how long a process is this validation, and who is
it that gives an effort in that direction? - '

Dr. Erus. It is my understandinf,that the initial work which was
in a laboratory at the Medical College of Pennsylvania, was funded
bﬁ' three, or four, or five, animal welfare groups. The work has

.shown to be promising. In addition to the animal welfare groups, 1

"t
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believe Colgate/Palmolive is supporting this work and, in fact, they
may be working in-house now to validate this. The procedures in-
volves taking substances that are of known toxicity and labeling
them in a blind fashion so the researchers in the laboratory don'’t
know what they have, and usking, perhaps, two or three laborato.
ries to go through this rocedure, and administering the toxic sub-
stance to the chick em ryo, to the rabbit eye, and comparing the
results; this is the process of validation of a new test.

Mr. WALGREN. I8 there any way that we can know what size of
effort is being made in pursuit of that?

You mentioned in your testimony that at the end, that the pri-
vate sector is somewhat involved, and some corporations are inter-
ested; is there any way that we can know, as public, how much of
an effort is being made in those areas? .

Dr. Erus. I don’t know of any accurate source of figures across
the drug or cosmetic industry, for example, on how much is being
spent by the companies in developing alternative technologies. 1
don’t know of any source of that data.

Mr. WALGREN. The only thing else is the Government help, so
that you.would then J-ok at the Government and ask wha: is being
done there?

Dr. Erus. In fact, asking the same question of the Government,
it is difficult to obtain an answer because, for instance, we went to
the National Science Foundation at the outset of our study, and
asked, do they support research that involves alternatives to
animal use. The answer almost by reflex was no. And perhaps, it
was our fault because we hadn’t asked the proper question.

. 1 was surprised at that answer, and I said well, I know that you
are supporting research at laboratory X, Y, or 2, with investigators
developing a computer program to simulate blood flow in the dog
intestinal system. And they said, oh, yes, we support that; we sup-
port these grants gt laboratory X, Y, ‘and 2. And I said, oh, this is
what I am looking for. Then the National Science'Foundation came

or adjuncts to animal methods,

So it is very difficult to—I guess, it is a semantic problem, or a
difficulty in Communications, to go through each of the Federal
agencies and ask them, what is your level of support for alternative
technologies, because in many cases the alternative technologies
really are offshoots of basic research. Asking that question is
almost like asking what is your basic research budget.

Mr. WALGREN. Thank you.

Mr. Boehlert? i

Mr. BOEHLERT. Thank you, Mr. Chairman. I have an opening
statement, I ask unanimous consent it be inserted in the record.

Mr. WALGREN. Without objection.

[The prepared statement of Mr. Boehlert follows:]
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OFENINB STATEMENT
. SHERWOOD BOEHL ERT

SRT SuBcoMMITTEE HEARING ON
ANIMAL RESEARCH
May 6, 1986

MR. CHAIRMAN:

TODAY'S HEARING CONCERNS ONE OF THE MOST VEX!NG 1SSUES
FACING SCIENCE--THE PROPER PLACE FOR ANIMALS IN TESTING AND
RESEARCH.

THERE APPEARS TO BE A GROWING CONSENSUS THAT THE USE OF
ANIMALS SHOULD BE AS LIMITED AS POSSIBLE AND fHAT MORE
‘ATTENTION SHOULD BE PAID TO THE WELL-BEING OF THOSE ANIMALS
THAT ARE REQUIRED.

INDEED, THE USE OF ANIMALS IN TESTING AND RESEARCH

. SEEMS TO BE DECLINING FOR A VARIETY OF SCIENTIF1C, ECONOMIC
AND POLITICAL REASONS, GOVERNMENT LAWS AND REGULATIONS, OF
COURSE, ARE AMONG THE FACTORS ACCOUNTING FOR TH1S APPARENT
DECLINE.

A THE QUESTION BEFORE US TODAY I[S: |s THERE NEED FOR
FURTHER GOVERNMENT ACTION TO DEVELOP AND PROMOTE
ALTERNATIVES TO THE USE OF ANIMALS IN RESEARCH AND TESTING?

e
;l‘ L d
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THE RECENT STUDY BY THE OFF ICE OF TECHNOLOGY ASSESSMENT
(OTA), WHICH IS SERVING AS A ROAD MAP FOR THIS HEARING,
OUTLINES NUMEROUS POLICY CHOICES FOR CONGRESS., INCLUDING
SIMPLY TAKING NO ACTION,

TODAY'S WITNESSES OUGHT TO GIVE US A CLEAR DESCRIPTION
OF THE CURRENT USE OF ANIMALS IN INDUSTRY, ACADEMIA AND
GOVERNMENT. WITH THESE FACTS, THE NEXT LOGICAL QUESTION TO
ANSKWER 1S: HAVE WE STRUCK THE PROPER BALANCE BETWEEN THE
NEED TO PROTECT ANIMALS AND THE NEED TO PROTECT PEOPLE?

OUR GOAL IS CLEAR--TO HELP HUMANITY THROUGH HUMANE
RESEARCH. WE'VE BEEN MAKING PROGRESS IN RECENT YEARS TOWARD
ACHIEVING THAT GOAL. | LOOK FORWARD TO HEARING FROM TODAY'S
WITNESSES ON JUST HOW FAR DOWN THAT PATH WE'VE COME,

THANK YOU.
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Mr. BogHLERT. Dr. Ellis, as I understand the LD-50 test, you get
a group of animals and you keep feeding that group of animals a
substance until at least 50 percent of the group dies, or the sample
dies; is that correct? ,

Dr. Eruss. That is generally correct.

Mr. BoeHLERT. That seems sort of archaic to me, and inhumane.
Is there any scientific reason for continuing the LD-50 program?

‘Dr. ELuis. There may not be a good scientific reason for continu-
ing a classic LD-50 program, a test which involves a large squad of
animals, maybe 100 animals. It appears that the fact of the matter
is that a modified LD-50 test, using maybe only 30 animals, where
100 animals were used, gives you just as good an answer, or just as
good information as the ger more classical test,

The reasons for using an LD-50 test at all are that it is a crude
measure, a relative measure of toxicity of a substance, that is pre-
sumably why it was written into law in several statutes where poi-
sons had to be differentiated from one another at some crude level.

Mr. BoeHLERT. I agree with your choice of word “crude.”

. Brwis. I don’t use it in a pejorative sense; I use it in a descrip-
ti\is[ sexﬁze’only. ItIis crude. 5 iorati
I. DOEHLERT. I am using it in a pejorative sense.
Are you familiar with Il-ﬁ% 18772
I\D/Ir‘ gtmsBo . Is thaqfhgongres%v:oman Boxer’s bill?
r. BoEHLENT. t is right.

Dr. ELus. Yes. y

Mr. BoeHLERT. What is your position on that legislation? .

. Pr. Eriis. OTA takes no position on any particular piece of legis-
ation.

You have put me in a difficult position. I can talk about the
items raised in that bill; I guess, and—— ,
~ Mr. Bornrerr. Well, don't speak for OTA then; speak for your-
self. You are more scholarly in this area than I am. I am trying to
learn from someone as bright and perceptive as you are. .

. Dr. . Well, you are perhaps, more crafty then I am in get-
ting me to speak on an issue I don’t want to speak on.

I can restate what I said and answer your previous uestion, and
this is relevant to the Boxer bill, I suppose. The need for the classi-
cal LD-50 test is probably not present anymore.

.1 am not certain if the language of that bill talks about the clas-
sical LD-50 test, or if it just specifies LD-50 test. That actually
would be something that the author of the bill, and the commit-

- Mr. WALGREN. Would you yield? )

Let me understand one thing and that is that in the classic test
are there always 100 animals, or might there be 1,000 and you
looking for 500 dead animals? : '

Drih.us No, it could be a large number. No, I picked the
number 100. - .

Mr. WALGREN. So the total number of animals involved varies
de%ending on who is doing the testing and what they wanc to have
as background? o .

Dr. Erus. That is right. The point is that the smaller number of
animals gives you just as good a data as the large number of ani-

2
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M;. WaLGrEN. Now, you said, maybe a population of 30 might be
better, are you still looking for 50 percent of the animals to die?

Dr. Eruis. That is correct; that is what the value that you are
looking for is. The LD-50 is a number. It is an amount of the toxic
substance that killed half the group, lethal dose for 50 percent of
the group.

Mr. WALGREN. But it might as well be LD-1, or something like
that; it could be?

Dr. ELuis. You would then have different information. Depending
on your purposes you might be interested in LD-10, I suppose.

Mr. Boesirert. Dr. Ellis, are you aware that the bill does seek
nonanimal alternatives for. testing, and that it would permit test-
ing in those instances where the testing is justified and reasoning
behind it is made public through something in the Federal Regis-
ter? ‘

Dr. Erus. You are calling it to my attention; that seems a good

lanﬁuage.

r. BoesLErT. I will put you down in the plus column.

Dr. Ewuis. OTA, again, has no position on Congresswoman
Boxer’s legislation. '

Mr. BoesLERT. I said you; I didn’t say OTA.

Dr. Ellis, which of the options that you have outlined in your tes-
timony would you recommend; you have given us some options, do
you have a recommendation? ‘

Dr. Eris. OTA makes no recommendations. Let me talk, again,
on some that seem as if they might be the most’ doable and achieve
the greatest progress. ‘ ;

Mr. BoeHLERT. All right. . '

Dr. Erus. I think that the direction to NIH—so now 1 am talking
gbout biomedical research—the direction to NIH last fall in the
Health Research Extension Act of 1985, to report to the Congress
within, esgentially, a year, on its plan for alternative technologies,
is a good thing. Direction to EPA, direction to FDA, and what
other agencies'you may feel relevant to do this kind of reporting to
t}hgle ?:lngreas within a specified time, seems like it would be very

ilpiul. . e -

It is helpful at two levels. One, it lets the Congress know what
the agencies are doing. Two, it forces the agencies, just as it forced
NIH to take stock and to focus their attention in-house on this
issue. That seems to be something that is doable, and something
that would benefit all parties. ,

Mr. BoesirrT. What do you think are the primary obstacles in
our search for alternatives?

Dr. Eruis. In basic research, I think the nature of the process is a
fundamental obstacle. Research, whether it is with animals or not,
involves mistckes,  mis3teps, serendipity, unexpected results, at
times the unanticipated result is as important or more important
‘than the anticipated result. And to put researchers into a straight-
jacket, Ferhapa, with a total ban on animal use, would so dim the
scope of our ques: for knowledge—to sound feandiose—but the fact
of the matter is it is true that this would be, as the OTA report
said, an outright ban on all species for all purposes, could be dan-
gerous; the consequences to the public health are so unknown, sc
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speculative to this extreme course of action, that this course of
action could be dangerous.
So, I am talking about the most extreme course of action would
have the 'most extreme consequences.
Mr. BoEHLERT. You don’t gee the debate that is going on as all
species, and all circumstances, do you; isn’t the——
Dr. Eru1s. No. :
Mr. BoEHLERT [continuing). Debate centering around the humane
treatment of animals?
_Dr. ErLuss. That is correct. That is where it is really the middle
frmmd in the debate, where there is the most chance for profgress.
didn’t mean to dwell the extremes. But the amelioration of pain
in the experimental procedures; the monitoring of those humans

whether it is a graduate student, well, we can start as an under-
graduate doing that independent research project, this is a very

azy area in terms of oversight, and this ig something where atten-
tion could be focused with positive results.

Mr. BoEHLERT. Dr. Ellis, thank you very much.

Dr. Eruis. Thank you. .

Mr. WargreN. Thank you, Mr. Boehlert,

You mentioned, Dr. Ellis, in the summary, on page 26, that no
one Federal agency policy on animal care has all the characteris-
tics needed to address all the igsves adequately, and that combin-
ing certain agpects of each would produce an effective uniform Fed-
eral policy. Can you develop that a little bit, because it isn’t really
dsveloped in the summary?

v, KLLie. Yes; we are falking about intramural animal use here.

we viewed the total use of animals in this country, about 10 per-
cent of the animals are actually used, we think, within Federal
agencies, so this is intramural use, 4

Most of the use, about 50 percent of that intramural use, is NIH.

e other two large users are the Defense Department and the
Veterans’ Administration, so this is animal use within Federal fa-
. cilities. 8o I am talking about the oversight of animal use within

those facilities. ‘

The policy that applies now to the Federal facilities, I believe, is
that policy that was part of the Food Security Act of 1985, and if I
seem to be waivering it is because it is not exactly clear how this
applies within Federal agencies. The Food Security Act, which
amended the Animal Welfare Act, which is enforced by the Depart-
ment of Agriculture, set out new guidelines for animal use in some
1,200 institutions around the country that are required to register
Xitth the Department of Agriculture under the Animai Welfare

ct. -

It also said that Federal agencies should follow these same proce-
dures and report them, not to the Department of Agriculture, as
most institutions do, but the Federal agencies should report to the
chief executive of the ¥articular agency. And it does not appear
that the Department o Agriculture then has the privilege to in-
spect Federal agencies or oversight of Federal agencies, that would

a very unusual situation for one department to inspect or en-
- force the regulations on other departments.

;.,(\
s X [y
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My interpretation of the law was unclear. If 1 sound unclear,
that is why. But there may be room for a uniform policy for animal
use within Federal agencies. ‘

‘Mr. WaLGREN. Could 1 ask you to, in a submission, to address the
differences between NIH, FDA, Department of Defense, and Veter-
ans’ Administration, the major users, with respect to their policies
and how adequately they address these areas, so weé could get a
pretty Igood comparison?

Dr. Erus. Yes; I would be pleased to do that. .

Mr. WALGREN, You mentioned the lack of information availabil-
ity, and the information banks, one had been tried and discontin-
ued; is that correct? : .

Dr. Eruss. That is correct. :

Mr. WarLGreN. And now there is another effort which may or
maB' not get sufficient funding; can you develop that a litile bit?

r. Erus. Well, I think everyone is interested to see what hap-
pens now. The Food Security Act sgeciﬁed that the National Agri-
cultural Library in conjunction with the National Library of Medi-
cine, should begin a data base, or make information available to in-
vestigators on alternatives to animal use.

The case study that we went through in an effort in the late
1970’s, early 1980’s, the laboratory animal data bank failed miser-
ably. It failed principally because the users were not interested in
it. There was no way for the users to judge the reliability of the
data that were in the data base.

Any user who goes to a data base will want to know the data
have been peer reviewed, or at least judged in some way, they
weren’t contriputed by a man on the street, and this imposes &
much greater cost then, and a delay in getting the data into the
data bank. So that may be an unconquerable sort of feature of a
data base. .

We prescribe that if any effort like this wes to be undertaken
that a user survey, & very sophisticated survey, and an expensive
one, would be a good investment at the outset to insure that once
some sort of data base, whether it is ‘colossal, or whether it is
_ medium size, is something that people will actually use, that i’ has

something that people want. It was our feeling that to create such
a data base, which would be very expensive, without having as-
sured oneself that there is a desire for it, would be a poor thing to

do.

Mr. WaLGreN. Where was that defunct information bank
housed?

Dr. Erus. I believe that NIH did it under contract, at least at
one point, with Battelle, 1 believe. The number of user hours were
pitifully small over 8 years, perhaps, 91 hours, something like that.

11\!tlr. ) ALGREN. But now another effort is anticipated in the agri-
cultural— : :

Dr. Erus. A slightly different sort of effort. Instead of having
actual raw data—I should contrast the different types of computer-
ized data bases that could be made. One might have raw data,
where an investigator with an idea or protocol would check to see
if this work had been done, if the numbers were available, and that
could obviate the need for using animals. That is the effort to

which 1 referred, the lakoratory animal databank.
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The Department of Agriculture has been told to create an infor-
mation service:on methods, materials, that would help train’ inves-
tigators in using animals.'So I don’t bélieve the Department of Ag-
riculture is going to get into the-data business, but they will be dis-

seminating information that could help investigators in other ways.
' Mr. WALGREN. _Well,'pexjhap you could alse give. us a submission

- of how that might help investigators in other ways?

. ."Mr. BOEHLERT.*

- your.special backgroun

Dr. ELuis. I would be pleased to.- - . .
" Mr. WAL_GREN.;--IM u could develop that for'the record.
_ r. Chairman, before we lcze Dr. Ellis—I don’t
" get as much opport'unitg'(as‘ll' would like to listen to someone with
£ 1 be und,.so"let. me throw a curve ball at you, if 1
may, not directly related to this. Are you familiar with the Depart-
~ment of Agriculture’s position on the facial branding of cows in
- line with the whole herd buy-up? . = =~ .=~ T
-'Dri’Brus. I'amh tware from what I read. in the newspapers, and
an inquiry or two from congressional staff on the topic, yes. =~
- Mr, BoenLErT, What was your initial reaction to that; was that
much to: do"about nothing; or uninitiated people like me who are -
' offended;,by"that-_firoposal-‘ somewhat on solid ground? =~ -
. Dr. ELus.-Wel ,ﬁIchini:ithat the facial branding is offensive to -

- any-sensitive person. The USDA-~and this is my own opinion—the

- USDA-had a 'need to mark cows in some way. It is my understand-

- ing.that the only area of the cow that the USDA has jurisdiction

- over, at least for that particular use, is the face area. Now, wheth-
er— ' o - . T
: M?r BorxreRT. What? Who has jurisdiction over the rest of the -
cow? . o , :
Dr. ELuis. It is my understanding—you look at me with a look of -
incredulity. It is 1y understanding that different portions of the
. cow are branded for different purposes, and that one area that no
one else can brand is the face area. P '

I may be mistaken, but that was my understanding. That is why

USDA went to the face at the outset— = _ :
'Mr. BogHtERT. Well, is the tail end under the jurisdiction of the

‘ De&artmentlof Defense? '

. Well, they have changed, as you probably know.
- % Dr. ELus. That is'l.;lc%nrgect;," you provany

-, Mr. BoguiErr. They are permitting the freeze branding. .
: Dr. Ertis. I'think they would have been wise to go to the freeze
branding at first, although it is still branding on the face, it some-
hOW'&Iﬁmileu‘.bffensive:ﬁ} S
- "Mr. BoemiERT. What-about" the‘,_'di'ye' injection method for the ear, .
isn’t that something that is workable? . =~ ST
Dr. Eruis. Ears are notorious for changmi their shape, changineﬁ .
- their appearance. It is a.less good method, but it may have served
its purpose. 1 din not in a position.to judge.. . = . | .
- In the laboratory, for example, where you also have to identify
‘animals for different purposes, not because they are dairy cows,: -
but because you want.to know which animal is getting which 4reat- -
ment, ears are often punched, and 1 week later a punch hole looks

* .~ very.much like a little bite made by a cage mate, and the No. 1 -

- ‘mouse, has turned into a No. 2 mouse. So ears are less good, I
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Mr Bonm.mvr Well, I wis, thmkmg about the dye mJection Idid
: eome research on this. I was just——
d{e  injection’ method——

- Mr. Bonm.m'r am not “only .concerned about the mhumane

--treatment for animals, but I was 'kind of concerned for farmers.
: Dr. Erus. 1 certamly am not a défendant of the facial branding. I

am onlgo rymg to btal.:ieome dmcussion to it since you asked
' you very much. - .
Mr. Wmmm If the gentleman ‘would yield.
- Let me understand why they pickec. the face,: agam—because asl .
: underetand it, the had a reason to mark cows?. .
Mr. BonmierT. It is a jurisdictional dispute. ~

- Mr. . WALGREN. Well, except that violates me more than—I had

‘never _thought of it that way. 1 had not heard this before, and it
" seems to me to be really striking. Théy had to mark cows; and they

asked somebody, how are we going to mark cows; and-the only sug-
geatigne thec){i rec?eived had to, do with the face becauee that is their
.- only jurisdiction
gr Again, this. is only my underetendmg but 1 beliave
. ’that no one elee is allowed to put a mark on the cow, on the dairy

", cow, in that area, and so that is their privileged area, that is why

" the ‘went to the face first. I believe that is true. :
:WALGREN. It is”one thing when somebody chooses 1t a8 a
= ’method of choice because it hds certain advantages from everyone’s
. aspect, everyone's standpoint, but to think that they. chose that be-
- ‘cause in"sorae statutory, totally unrelated development, that tradi-
tionally they had an area of focus, and they decided to brand in the
areg.o focus.
. 'What if their area of focus was the pupil of the eye, would that
o mean that they would only brand on ‘the pupil of the eye?
~That really -doesn’t make an od' en the freeze branding,
maybe there is a:better method of marlnng someplace else on the
.cow, where it ought to be, where there are less, perhaps less

s nervee ‘Tdon’t khow that, but T would suspect it.

- To the best: of your knowledge that'is a eort of an accurate state
of the affair? -
. Dr.BEuus. 1 believe that the face area was an area of exclusion of
any other ‘marks, ‘and when the need.came to mark cows the¥ ,
. turned to the area.that they knew .could have no othér marks
_ don’t endorse it.' I: think it-was a public relations blunder But I
think I am accurawl repreeenting the reason why. -
-~ Mr” WALGREN then you-get'a public relatione blunder 'and
~ the response is to- etep ‘back-from: hot grandmg to freeze branding.
;Mﬁrbe freeze branding is pretty easy stuff; I don’t know )
BogMLERT. Relativ ely. epeaking, it ie Y
: Mr WALGREN. Yes.
- = My; BoMLERT. The y did reeplond incidentally, becauee 1 went
. down ‘the Florida house of—well; we are getting way far afield—

. obut Tiwent: down to; the orida 'House of Representatives with a

= “model ‘cow, an

d: e grabbed me and said, you can’t
it on: the- floor of gl oo Y

ouse’ of Repreeentativee, it is not
jed. ‘But-1 brc ht’ it on’ and explained it.

.".1“ C u
Dr Eme ’l‘hankyou ;
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Mr. ' WaLGren. Thank you, Dr. Ellis. We appreciate your report,
and parts of that will be made part of the record, as seem appropri-
ate. We appreciate the report and your contribution today. -
~Dr, ELL18, Thank you.-:: - - : : S

: fﬁe& subfggmmittee‘. files for report mentioned above.] -
Direc

WaiiireN. Let’s call the next.parél then. James Willett the

tor .of Biomedical Models-and Materials  Resources: Section;

- David Rall, :Director ‘of.the National. Institute of .Environmental

- Henlth Services; and Gerald Guest, the Director for the Center for -
Veteritiazy Médicine; the-last of the FDA, the first two of the NIH.

_: Gentlemen, welcome to our discussions; we appreciate your bein
. e, itten -statements will'be made part of the record.
- -Please’ feel free to outline or present the _points which you feel de-

- 8erve to be undérscored in whatever way is most effective. - R
. Let’s go through in the order.in which I introduced you. to the K
audience, and start with Dr. Willett. ~ ~

' STATEMENTS OF DR. JAMES D. WILLETT, DIRECTOR, BIOMED.
'~ CAL MODELS AND MATERIALS RESOURCE SECTION, NATIONAL - -

- INSTITUTES OF HEALTH; DR. DAVID P. ‘RALL, DIRECTOR, NA-
- 'TIONAL INSMTUTE OF ENVIRONMENTAL HEALTH SERVICE,-
" NIH, CHAPEL HILL, NC; AXD DR. GERALD GUEST, DIRECTOR,
- CENTER FOR VETERINARY MEDICINE, FOOD AND DRUG AD.
_ MINISTRATION .~ . R
- _ Dr. Whizerr. Mr. Chairman, members of the subcommittee, I am
dimn Willett,” Chief of -the Biological Models and Materials Re-
sources Section, of the Division of Research Resources, NIH. [ am
?leased to have the opportunity to present to this subcommittee in- -
- formation ‘on the' history, purpuse, and activities of the- Biological
Models and Materials and Resources Section. IR
", The Division of Research:Resources Biological Models and Mate-
rials Section is developing'a focus for the NIH's activities in the
exploration and development of nonmammalian models for biomed-
ical research. The section was created in February 1985 as an inte-
gral unit of the Animal Resources Program with a budget of $1.1

on. R : C

_The mission of the section is to provide for the development and

- < support of cell systems, lower. organisms, and nonbiological systems

- 88 models for biomedical research, and to provide biological materi-
~ als that serve as critically important resources to the biomedical -

community. The section is addressing the need to exglore.apd sup-

port }tlhe utilization. of nonmammalian models in biomedical re-
.While it is possible to view nonmammalian and nonbiological

- - models as alternatives to mammalian. models, such systems are

“best viewed as essential components of. the range of model systems
need for the efficient and effective pursuit of new knowledge in bi-

_ ology and medicine. © = .. . . I

. .- Over the last 5 years the division received numerous requests

| .from the research community-for support of a variety of model sys-
--. tems and needed biomaterials all identified as important research

- resources. The model systems so identified included: lower orge-
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msms, in vitro cells and tissues, and nonbiological models such .
.mathematical and computer simulation. . - SRR
- In response to these requests the division began in 1981 an exam-
~ ination -of the range of model systems used in research supported
by the NIH. The results of this effort enabled the section to track
".the use of human subjects, mar , lower. vertebrates-and other
living systems in'the research projects NIH supports.. ...~ .
. :We know. from the data that the relative distribution’of projects
- employing mammalian models, human subjects, and other types'of
'~ biological systems, such as the invertebrates, microorganisms, cells -

-~ and-cell;products, et cetera, in the NIH's research portfolio,’ has re-
" mained essentially unchanged since 1977. = - P
.= Mr:*Chairman; I ‘have included this table for the record which
" 'summarizes these findings. - .o o TR ~ .
- [The- table follows:] - -
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Ra2szearch Materials Uze Update. Mav 1986, Dr. James D. Willett

Humanz z: Research Subiects

Fiscal Year Research Dollars (%T$) Projects (%T)
1277 27.% 32.4

- 1978 26.8 31.2
1279 26.8 29.2
1280 25.0 28.9
1981 23.8 29.7
1282 23.2 31.5
13R3 22.9 32.2
1984 22.9 32.6
1%e& 22.8 32.8
Labarafory 2nimalz (Mammals) as research Subiects
Fiscal Year Regsearch Lollars (%T$) Projects (%T)
1277 42.% 41.9
1578 44.0° 42.5
1973 44.9 - | 43.8 -
1280 45,0 44.2
1281 47.3 44,1
198z 48.1 43.5
1222 47.9 42.7
igag 48.5 42.7
19gs 4€.2 41.4

211 "Other"* Research Subjects ]
- Fizcal Year ) Research Dollars (%T$) Projects (%T)

1877 29.4 25.6
1272 29.3 26.3
1979 ©28.2 27.0
19890 29.8 . 26.9
1981 28.9 26.0
1a9R2 28.7 25.0
1983 29.2 25.1
1284 28.5 24,7

" 19BS 30.0 25.8

* "Other” includes-invertebrates. non-mammalian vertebrates.
bacteria, viruses. mathematical and computer simulations, etc.
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. \

Dr. WiLLETT. With these results in hand the division began exam-
ining the need for a. research models and materials development
program. The objectives of this activity were to explore the oppor-
tunities and limitations to the use of lower organisms, tissues and
cells and culture, and mathematical and computer simulations as -

- models in biomedical research.

In 1983, Congress asked the NIH to report on the division’s ac- ;
tivities in this area.-Mr. Chairman, I would like to provide a copy |
of this report for the record. ' ;

[The report follows:]




ATTACHMENT 2

'DEPARTMENT OF HEALTH AND EUMAN SERVICES
Public Health Service. '
National Institutes of Bealth

Division of Research Resources

iPORT ON BIOMEDICAL RESEARCH MODEL DEVELOPMENT

I Eofir

Thomas E. Malon&, Ph.D.
Deputy Director, NIH

February 1983 .

O
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DEPARTMENT OP HEALTH AND HUMAN SERVICES
Public Health Service
National Institutes of Health

Division of Research Resources

REPORT ON BIOMEDICAL RESEARCH MODEL DEVELOPMENT

Table of'Conten:a

Introduct;on
Backgrousd ,

Issue

NN e e

_Current and Proposed Activities
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REPQRT O BIOMEDICAL RESEARCH MODEL DEVELOPMENT

)

INTRODUCTION

~In {tc raport on the Piscal Year 1983 budget for the Deplttu":ent of
_Health end Human Services, the Committee on Appropristions stated:

“DRR has taken tha lead in planning the davelopwent of e

nev activity in 1983 entitled Biomedicel Roeaarch Modal
Development. Thie ectivity will asscertein whether there ere -
slternativas to the use of leboratory enimels which can

result in more reliable, aconomicel, and efficient modela to

be used in biomedfc:: research. 1In 1983, thie ectivity will
- consist of plenning efforts through workshope and conferencea
eimed ot understending the problems end identifying erees of
rescerch moot likely to banefit from the davelopment of

modela and the ereas of technology wost likaly to yield

usable research modela. The Coumittea welgomes this effert to
£ind alternatives to the use of leboratory’enicale for reaearch.
A-report on the results of this ‘effort ehould be nade to tha
Comnittes at next yeer's haaringe. 1If & program design {e
proposed, it should include estimetas of totel funding raquired,
how such funds would ba eduminiatered, the eritarie for slloceting
funds, end the amounte recowunended for Fiecel Yaar 1984." (Houae
Report No. 97-894, peges 35-36) '

Tﬁo following report hes baen prepared by the Nationel Inetitutes of
Health of tha Department of Health end Human Services in rasponse to
thiae request. ‘

.. BACRGROUND

The mieeion of tha Diviaion of Research Resources (DRR) ie to identify,
davelop, end maintein thoes resourcas thet guerentae the cuality of the
environoant in which modern biomedicel reaserch ie parforwed. The

v development of modela ia en importent ongoing ectivity in moat
ecientific diaciplinaa. The Diviaion ia focueing on those davaloped
end developing model systems with broed. applicedbility to diomsdicel
ressarch, Modale developuent, 1ike the devalopment of othar resserch
methodologies, £s en intagrel pett of thie mieefon.

A sodal ie dafined ea "a reprasentaticn to ahow the etructura OFr eatrve
ee 3 copy of eomsthing.” 1In biomedicel reesarch methodologies, modela
are uedad to provide siuple or manegeable examples of complax biological
procaasas. - A good wodal eccurstaly portrays the ayetem it ia intended
to repreasent. Models very in their complexity., Por exazpls, nonhuman
pricatas mey be the bast modale for atudisa 9f the bahavioral effacte
of e drug, vhila the best model of the drug’e biochemical affacte may
be & aystem involving calla or tiseuss in culture.

42
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ISSUR

o . 4

- ‘.'v,. A . .
The development-of a model ia often eesential ‘to the underetanding of
~ complex biological -phenomena. Sowme resasrch activities: can uee:eimpler
eyetens ae modele (lovar: orgenieme, ‘tiseuee and celle in culture, or
nonliving ‘ayetens} when-aeeking to anewer quaetione of univereal
‘biological procesess, 'Simpler model ayeteme often provide data whic
.are-expenaive, difficult; or inposeidle to obtain-by ueing higher
. animale; e modela; ::Proi a:ecientifi® parapactive, it aseme advieadle
. to deteriaine:{f any of -thees epacific einmplér ayetens hae general
~ applicability.” ‘Inteneive intarest focueeae-oii euch developuente today
bécauee of their potential for accelerating rescarch findinge, for
"dealing wicth ‘multiple varisdblee, and for reducing the current coeta of.
" biowedicsl reesarch. S et ) -

1t ie important to recognize that the developmeat of eimpler reasarch

., wodele’ie oot:.oriented toward creating alternativea to the ues of

. aninale in-resesarch."Only raiely, outaide the area of diological
teating, can one replace-e¢ complex axparimental eyatea (e.g:, an intact
tumor-bearing animal) with'e aignificantly eimpler one (e.g., tumor
celle {o a:ladoratosy dieh) and -etill-ba able to pureue the eame -
ecientifie queetion. :‘Whensver the ressarch objective ie to gain new
knovledge about the 1ife proceases of intact higher orgeniens in
haealth, in dieeses;:>or undar various exparimental circumetances, there -
are 0o alternativee £o the uee of laboratory animals, .

CURRENT AND PROPOSED ACTIVITIES

The purpose ia initisting the Diowedical Reaeasch Model Development
ectivity fa to foater the development and evaluation of diocnedically
important reeearch methodologies ‘baeed on lower ‘organiens and:nonliving -
modela.. The uee of auch ucdele:ie invaluable in many aress of © ~°
NIll-eupported reesarch.  Por example, invertebrate model eyeteme can be
employed to etudy euch diveree arese ae baeic sepects of vitaamin
‘metaboliem, the control of enayme biceyntheeis, metel ion toxicology,
and hepatocellular carcicosa. Projecte currently undervay are ueing
ineecte and nemstodes in daeic etudiee of the biology, biochemiatey,
and genetice of aging. Cell and tiseus culture-based biological ssaaye
are also ueed {a etudies of ¢ variaty of phyaiological phencmens.

The wide range of biomeJicel reeearch activities involving modele which
differ phylogenetically, etructurally, end concaptusliy ie appareat
"from e recent ioventory of the reessrch wethods and modele amployed in
Pudlic Haelth Service (PHB)-aupported resserch projects. The iaventory
makee poseible the identification of research modele emploging lower
organieme, tiseuse/celle io culture, or nonliving eyatems; poole of
fodividual {uveatigatore having eetadlished expartise in each of the
areaes of potantial wodel development; and areae currently eupported by
-aevaral NIR Inetitutee which are appropriate for potential model
development, .
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J DRR h.. rccctvcd an un.oltcited propo..l from the Asseadly of Lt!c

Sciences .of the Nationel Acedey of Sclences to sponsot & scries of

~workeshope to tdcntt!y erese -of regsstch which w#ill.banefit-fron the

dcvolonncnt ‘of ;usw. ot taprovsd models for: blomedicel resaarch and to,
provide; ‘1ste, of. Tescerch, methods suited to investigstions ia these
87688, chcttte,lodcl ayetens currantly, 1n, uge which have generel .
.ppltcnbtxjty will be identiffed, end the.cherscteristics promoting the

. 1nccrdtoetoltn.rr utility of such systeas-estebliehed. - Thie overview -
| of. existing resssrch modele will clearly define the limits end .. .

opportuntttcc for their cppltcntton 0 major hlomadicel research: ... ¢
““problems, es well as the sreas:of ovcriap betwean model syatens,. where
-these exist.. Machsniens !ot stinulating reseerch in wodaling essentisl.
'te.the devalopment of new'or.improved aethods for -bionedicel resesrch

* will be. auggested whara euch sctiviey tc eonctdatcd to heve potentiel

!ot ccononte ot celontt!tc vclua.;

Tha p.ncl of .xpltt. vho tnvtovcd ‘the propo.ll eoncludad chac the -
concept presentsd hes potentisl-intarest end velue in relstion.to the
tesesrch objectives of severel NIN Institutes end other Pederal .
agercies.. Discuesione are.underwsy with the Director, NIfl,.end the
Inetitute Directors on.the sdvissdility of edopging thie epproach to
the 1ssues:. The, Diviston expacts to bagin the workshops in the lcttct

" pert of 1983 with. their coumplation enticipeted by the.end of 1984, .

- raport- of . thl\tccultl .hould be publt.hcd R 4 octly 1988,

A cpaet!te l:tr.ﬂurcl 9:0(:.. 10 Btoncdtcll lcclctch Hndcl nnv.IOpncnt
will bs developed 1f:the resulte of the workehope indicste that such an
-qetivity 1a both nacessery end meritorious. ' Adsuming the resulte etre

- favoreble, the Division will.prepere estimates of cotel funding
.. zequited, -and the: ertcurtl for ellocatiug end eduinietering funde.

‘Requests . for grent applicetions could be 1ssued se esrly es 1986. v1ch'
tntttal avarde bltn( siade in 1985 or aerly {n 1986,

44
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Dr. WiLLeTT. The 1983 report explained the purposes for NIH's
init‘ation of the biomedical research model development activity,
which was to foster the development and evaluation of biomedical-
ly important research methodologies that are based on lower orga-
nisms and nonliving models, . ‘ _

In this same year NIH expanded its eveluation through a con-
tract with the National Academy of Sciences of the opportunities
and limitations to the use of lower organisms, in vitro cells and tis-
sues, and nonbiological approaches in developing models for bio-
medical research. : S } :

In March of 1986 NIH received the results of the academy’s eval-

" uation of modeling in biomedical research in a report entitled,
. “Models for Biomedical Research: A New Perspective.”

.~ Mr. Chairman, I .would like to provide you with a copy of .the

‘report for inclusion in the hearing record.

Mr. WaLGRrEN. We appreciate that. - S

[The report, “Models for Biomedical Research: A New perspec-
tive,” is available in the subcommittee files.] * ‘ .

Dr. WiLLeTT. In conducting the evaluation a case study approach

was used, sampling the spectrum of biomedical research modeling.

. Five topics, each covering an important area of biomedical re-

- search, were selected for in-depth examination through a series of

- workshops. . . oo _ =

In this manner the academy committee conducting the study ex-

amined and evaluated experimental models for the investigation of -

- cellular immunology, regulation, learning, diseases and aging, and .
_ development. ‘A sixth workshop was subsequently arranged to ex-

~ amine mathematical modeling in biomedical research.

" In great ‘measure the report deals. with.the the theoretical struc-

" ture of general biology and reemphasizes the concept of unity and
diversity 8o long held by biologists. From the breadth of topics cov-
ered during the course of the workshops held, it became more and = -
more evident that in biology, as the models report states, “at eve
hierarchical level from molecules to ecosystems, common hard-
ware, common’ programs, and common strategies are used to -
achieve diverse ends.” .- S L

" The Biological Models and Materials - Resources ‘Section has

*. begun activities in response to four, of the recommendations in the-

academy report.. Thege' recommendations are similar to require-

ments in the Regearch Extension Act, Public; Law 99-158, in sec-

- tion 4. Further, the section is serving as a home for sgveral impor-

tant research resources. . . . oo T
We are fully supporting two important resources, the American

Type Culture Collection and the Cell Culture Center at the Massa-

- chusetts Institute of Technology, and is shearing.support for three - -
additional resources whose primary support is with another NIH "'

. institute, these are the Repository for Human DNA Probes and Li- =
braries, the National Diabetes Research Interchange, and the Caen- -

- orhabitis elgens Genetics Center. =~ .= = - BRI

~ - This"concludes my prepared statement, and I would attempt to.
answer any questions the subcommittee may have. o

~ [The prepared statement of Dr. Willett follows:)
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Mr.'Chairman. and members of the Subcommittee, I am Dr. James D. Willett, Chief
of the Biological Models and Materials Resources Sectiszn of the Division of
Research Resources, NIH. I am very pleased to have the opportunity to present
to this Subcommiqtee 1nform9tion on the histqry. purpose and activities‘of the

Biological Models and Materials Resources Section.

General Program Description

The Division of Research Resources Biological Models and Materials Resources
Section is developing a focus for the National Institutes of ng]th's (NIH's)
activities in the exploration and deve]opment of nonmamma]ian models for .
biomedical research, The Section was created in February of 1985 as an 1ntegra1
unit of the An1ma1 Resources Program with a modest budget of $1.1 _million. The
mission of the new Section is to provide for the development and support of cgl]
systems, lower organisms-and nonbiological systems as models for bismedical
research, and to provide biological materials which serve as critically
1mportant resources to the biomedical community. The Section is addressing the
need to explore and support the uti]ization’of nonmarmalian models in biomedical

research. .

While it is possible to view nonmammalian and nonbiological models as
alternatives to mammalian models, such systems are best viewed as essential
components of the spectrum of model systems needed for the efficient and

. effective pursuit of new knowledge in biology and medicine.

47
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Background

Over the last five years the Division received numerous requests from the

_research community for support of h'var1éty of model systems and needed

biomaterials 1qént1f1éd by them as important research resources. The model

systems included: lower organisms, in vitro cells and tissues; and

: ﬁonb1o1og1ca1 models such as mathematical and computer simulations.

In respohée to these,requests the pivision bégin. in 1981, an examination ofbthe
range of mode] systems used in research supported by the NIH. The results of
tﬁis effort ehab1é’£he Séciﬁon fo track the use of'human subjeéts. mammals,
1owef Vértebrateé and other living systems‘1n the research brojects NIH

supports.

We know frbm‘thé data gathered that the relative distribution of projects
emp10y1ng'mamma11an mode1s. human subjects and other types of biological systems
(such as invertebrates, m1croorgan1§ms} cells and cell products, etc.), as well
as nonbiological model systems in NIH's research portfolio, has rema1nedﬁ

essentially unchanged since 1977,

Mr. Cha1}man. 1 have "included a table for the record which summarizes these

findings.

With these results in hand, the Division began examining the need for a research
models and materials development program. The objectives of this activity were.

to explore the opportunities and limitations to the use of lower organisms,
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tissues and cells in culture, and mathematical and computer simulations as

models in biomedical research,

in 1983, Conyress _.xed the NIH to report on the Divisfon's activities in this

area.
Mr. Chairman, I have provided a copy of this report for the record.

The 1983 report explained the purpose for HIH's initfation of the Biomedical
Research Model Development activity, which was to foster the development and
_evaluation of biomedically important re;earch methodologies that are based on

lower organisms andvnbnliving models.

In this same year NIH expanded its evaluation of the opportunities and
limftations to ‘the use of lower organisms, Jn vitro cells and tissues, and
nonbiological approaches in developing models for biomedical research, through a

' contract with the National Academy of Sciences.

In March of 1985 the National Institutes of Health received the results of the

Academy's evaluation of modeling in biomedical research in a report entitled,

Models for Biomedical Research: A New Perspective,

Mr. Chairman, I'd like to provide you with a copy of the report for inclusion

into the Hearing Record.

§oy
;
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In cqnﬁuct1ng the evaluation a case study approach was used, sampling the
spectrum of b1omeq1ca1 research modeling. Five topics, each covering an
important area of biomedical research, weie selected for in-depth examination
thfédgh a series of workshops. in this manner the Academy committee cbnduct1ng
the study examined and evaluated experimental mode” for the investigation of
cellular immunology, regulation, Jearning, diseases and aging, and development.
A sixth worksﬁop was shbsequentiy arranged to examine mathematical mode11hg in

b16med1ca] research,

The synthesii ofvcondepts presented during thé workshops led to insights into
mode11n§>and?1nformation transfer in biological research that brov1des a
conceptual framework for ﬁow models can be se]ected'and used, In conducting
the analysis of models the committee strove to answer three questions basic to

the modeling prbcess:

o How can 1nfofmat1on gained from studies of organisms simpler than humans,
be used to expand our knowledge of human biology in normal and pathological

states?

o What is the degree of confidence in the transfer of information gained from
one species to studies of another--i.e., to what extent dbeS‘a general '
biology (a structure analogous to theoretical physics that subsumes
particular cases within general laws) exist, and to whét degree have

biologists succeeded in formulating it?
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o How are the problems inherent in information transfer related to the Jevels
of organization (e.g.; molecules, cells, tissues, organs or organisms) of

the phenomena under study?.

ln great measure the report deals with the theoretical structure of general
biology and reemphasizes the concept of “unity in diversity” so long held by
biologigts. From the;breadth of topics covered during the course of the
~ workshops held, it bet;ame More and more evident that in biology, as the models
:report States, “atrevery hierarchical level from molecules tgtgcosystems, common
hardyare, ﬁommgn programs, and common strategies are used to achieve diverse

ends.*

.. Academy Recommendations

B Containeé'within the report on Models for Biomedical Research: A New

) Perspective are eight recommendations to the KIH regardigg modeling and model
v'developmentlin biomedical .research. The report recommends that the NIH should:
1. suﬁp;ft good research without taxonomic or phylogenetic bias 1nc1ud1ng
comparat{ve and phylogenetic studies. Proposals for the study of
'1nvertebrates, lower vertebrates, m1croorganisms. cell and tissue culture
systems, or mathematical approaches should be regarded as having the same

potential relevance to biomedical research as proposals for work on

systems that are phylogenetically more closely related to humans,
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str%ve to make favorable systems available to the research community By:
prov{ding sﬁppo%t'to suﬁp1y organisms for reseafch.‘maintaining stock
centers for mutant strains and cell lines, faci]itating access to computer
programs for biological modeling, maintaining data bases like those for
protein and DNA sequences, providing 10ng;term support for collections of

¢loned genes and useful vectors or collections of monoclonal antibodies.

continue support of mammalian models and the search for additional

mammalian models.

consider supporting development of new model systems for specific reséarch

areas.

cons1der deve1op1ng a c1ear1ng house encouraging the use of nonmammalian

systems *for testing the effects of exposure to chemicals of interest to

‘environmenta1 toxicologists.

considér>encouraging interest in nonmammalian systems through fé]]owshipS,

symposia, Snd direct support of model development.

Jeave the selection of the best system or organism for proposed research

-

investigate the matrix of Bio]ogica] knowledge concept as a potential tool

for biomedical research.
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This scholarly document provides a foundation for the NIH's consideration of the
recommendations it contains and clearly demonstrates the value and role of

diverse model systems in medical research.

Activities of the Section

‘i‘AThe Biological Models and Materials Resources Section has begun activities
rrésponsive to recommendations 2, 4, 6 and.8 in the Academy report--
.:fecmnnendations,similar to requirements to the Research Extension Act, P.L.
99-158 (Section @). Further, the Section is serving as a home for several

important research resources.

The Section is fully sﬁpporting two 1mport§nt research resources, the American
fjpe Culture Collection and the Cell Culture Center at the Massachusetts
Institute of Techﬁo1ogy, and is sharing support for three additional resources
whose primary support is with another NIH Institute (i.e., the Repository of
Human DNAiProbés and Lfbraries, the Naf}ona] Diabetes Research Interchange, and

the Caenorhabditic eleyans Genetics Center).

Each of these resources provides models or materials to the research community
which meet the original objectives and reasons for implementation of the

Biological Models and Materials Resources Section.
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Description_of the Resources the Section Supports

1.

The American Type Culture Collection (ATCC)

The ATCC serves as a national repository and distribution center for a
diverse collection of animal viruses, bacteria, bacteriophages, cell
11nés; fungi, plant viruses, protists, hybridomas, plant tissues,
recombinant DNA vectors and oncogenes. This Section administers a
contract which supports the curatorial functions of this unique resource.
This‘résource‘résponds to requests for over 70,000 cultures and cell lines
each year and is the primary source of microbiological standardé for the
scientific community. These organisms are 1m§ortant to the full spectrum
of NIH-supported biomedical research from basic to clinical

investigations.

2. The Cell Culture Center at the Massachusetts Institute of Techno]qu

MIT

The Cell Culture Center at MIT provides a customized service for research
investigators needing extremely lérge quantities of cells in culture or
their produc;é in their research. The primary mission of the Center is to
produce cells and cell products on a large scale to allow scientists
throughout the United States to conduct novel and important experiments in
basic b101o§y that could not be accomplished with the materials and

resources available in their own laboratories. A wide range of




51
-9.

investigators studying cellular and molecular biology use the Center's
services. The Center is Supported through a cooperative agreement and has

provided services to investigators throughout the Nation.

3. The Repository of Human pyA Probes and Libraries

The use of DNA probes has revolutionized the conduct of genetics research,
diagnosis, and therapy. The Biological Models and Materials Resources
Section is sharing support, with the National Institute of Child Health
and Human Development, of a Repository of Human DNA Probes and Libraries.
The contract to support this project was awarded to the American Type
_Culture Collection in September of 1985, The Repository will establish a
collectigﬁ of cloned human genes, DNA probes, and human
chromosohe-specific libraries and serve as a major international resource
. .center -for the distribution of the rapidly proliferating human DNA clones
andklibraries; Probes and cloned genes are béing actively sought from the
genetics and molgcular biology research communities, The human
chromosome-specific 1ibraries are being made available from a
collaborative project supported by the Department of Energy at the Los
Alamos and Lawrence Livermore National Laboratqries. The Repository will
also make available, online, a computerized data base on the repository
holdings as well as background information on the probes and
chromosome-specific libraries for use by jnterested researchers. The
Repository is expected to assume a vital fole in supporting research in
9enetics and molecular biology as well as in supporting the use of

recombinant DNA gene mapping technology in mapping the human genome.
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The -National Diabetes Research Interchange {NDRI)

Research investigators who wish to corroborate findings established in
animal models by conducting additional studies in human tissues have often
experienced difficulty in obtaining these tissues. The NORI was
established in 1980 to meet this need. While the NDRI's primary funding
comes from private-foundations and the National Institute of Diabetes and
Digestive and Kidney Diseases, the National Heart, Lung, and Blood
Institute and the Division of Research Resources are also contributing to
the support of this unique resource. Though originally specializing in
collecting, preserving and distributing diabetic tissues for researchers,
the NDRI has expanded its activities and is now supplying a wide range of
healthy and diseased tissues and organs to an ever-expanding research
community. Over 100 human tissue types have been supplied to
investigators studying sugh diseases as diabetes, retinitis pigmentosa,

cardiovascular disease, cystic fibrosis, and glaucoma.

The Caenorhabditis elegans Genetics Center

The Caenorhabditis elegans Genetics Center is a repository and

distribution center for a small multicellular invertebrate, a species of
round worm, that is finding increased utility as a model system for a wide

array of fundamental studies in the biological sciences. Developed
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initially as a model for studies of the genetic control of development, it
is showing increased utility in fundamental studies of neurobiology,

endocrinology, and aging.

While the Center's primary support is provided through a contract from the
National Institute on Aging, both the Biological Models and Materials
Resources Section and the National Institute of General Medical Sciences

are providing partial support for this resource.

Activities the Biological todels and Materials Reéources Section is Planning

Two workshops were held in 1935 tolexamine the Academy's recommendation that NIH
consider investigating a concept which developed in the evaluation study,
referred to as the "matrix of bio]ogical knowledge," as a tool: aﬁd a potential
resodrce, for biomedical research. The concept, theoretical in nature, and
invo]ving an interplay between experimental biology, informaticn management and
developments in the field of artificial intelligence, was viewed as a timely and
necessary undertaking whose accomplishment, however, was seen as potentially
massive aﬁd long-term. Experts from various fields and staff from the National
Library of Medicine and other Federal agencies participated in these workshops.
The conferees were enthusiastic about the concept and recommended that the

. Biological Models and Materials Resource§ Section, in conjunction with other
interested agencies, organize a more extensive warkshop of several weeks'
duration, to more fully examine the potential benefits inherent in the concept.

The goal would be to clearly define the practicality of attempting to generate
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what amounts to a national biomedical data storaée, data retrieval and data
management sygtem. Such a system would access a range of different data banks.
This concept would not generate one yigantic data bank but rather a system for
accessing individual data banks and allowing communication between them, At its
best this approach is seen as effecting a Jong-term saving of both money and
experiﬁenéa] materials, providing maximal utilization of the information already
purchaséd. It is seen as an attempt‘to remove existing constraints on an
jnvestigator's ability to access all information relevant to his or her

studies. It would enhance choices of models suited to their investigations and
increase the Tikelihood that both the unique and general characteristics of the

biological phenomena under investigation become apparent.

The Section is proceeding with plans for the extended workshops that were
recommended, and is seeking input and support from‘the other Institutes and
Federal agencies which have expressed an interest in this concept's potential as

a useful research resource.

This concludes my prepared statement. I will be pleased to answer any questiqns

the Subcommittee may have.
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Mr WALGREN.- All right. . ;

. Well, let’s turn then to Dr. Rall.

"Dr.. u, Mr. Chairman. I am very pleased to be
here. I am Dav1d Raﬁ the Director of the National Institute of En-
v1ronmental Health Sciences, NIEHS; and of the National Toxicol-
og{ Program, NTP. We have worked ently and made consider-

e prog'ress in the _development and validation of mproved toxici-
: ty researc and testing methods.

- 51 arily on. the work of NIEHS and NTP as re-
o quested and I should jpoint out that the animals used are almost
excluslve rats and mxce in our studxes And I wish to state I know
: not ut dmge '

"~ The! oxxcology search and Testis Ptogram and NIEHS com-
Priges the central core of the National Toxicology Pro N'I‘P
now in its ei hth year, is a cooperative effort o X the Food
and Drug A tration’s National Center for Toxicol ogical Re-
search and. the Center for Disease Control’s National Instltute of
- Occupational Safety and Health, all. of these within the Depart-
. ment of Health.and Human Services.

surpose of NTP is to strengthen the science base in toxicol-
' ogy and to coordinate research and toxicology studies on potential-
. ly toznc compounds. This information is ueegy y:regulatory and re-
agencies as well as by. other orgemzatm.xs concerned with

th%gubhc 8 heal
tion is peer reviewed and is %ubhcly uvuileble elther
in technical reports, which are. announced Register,
or.in the NTP's annual plan ‘and. r;fort and in th NTP’s survey

: ] les. in - p: thin HHS, the De ilartment of
Energy an the Environmental Protection Agenciy which covers
he verﬁ e of the nenclassiﬁed toxi ogi research

withm e I%zﬁeral Government.

: til the development of modern toxicolo : the associutlon be-
tween chemical ‘exposure and health g{eceme apparent for
many serious effects only after exposure,took place, often at cost of
great human suffering and deaths, With the evolution of toxicology

. we now have laboratory approaches to identify some of these haz-
“ards and to understand their effects in lubora tory and lsboratory

~ Al8 and ultimately in human

. Essential to this re¥nise is the mewl erived from basic re-
‘search, that bicl cal processes cf molec; ular, tissue, and
.organ functions' that control-life’ are 8 from one

, spscies to ‘another. . Processes suc ss eodium and- po-
tassium’ trans iron regulation, energy- metebolism DNA rep h-
cation vary 1ittl in the aggregate as one moves along ‘the phyloge-
- netic. ledder 'l‘he -whole study of.the genetic events hss stro
of similarities . from the .smallest: virus to. largest
The: eluu ic work on- the: transmission of neural. impluses: in the
zq&nd ‘axon ixizn direeﬂ{1 relte:nant to % ixmmusculur behavior
‘fidvances in ;our understanding o ueuro disease
laborutery o&verk has ornly been uchiev h the use. ef whole

animal :models. The immun :lnenl oxin, D, were
ﬂ‘flstt. ol}served mlﬂéiicegl intthe c‘l-lf:'tl‘(’)r1 and ihus tp;vredieteclmthe re-
] immuno studies a week or two Quail
Run, c’h Missoux‘?i community exgsed tujl‘pDD-co , ted dirt.
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oIt is in chemical carcinogenesis;‘where'the benefits of the use of
laboratory animals have been most apparent. From experimental
studies we have learned that if a chemical is carcinogenic in appro-
priate laboratory animal ‘systems, it is likely to be carcinogenic in
man: And in fact, we note that six of the human carcinogens were
first shown.to be carcinogenic in'laboratory animals. The informa-
tion generated by our toxicological studies is often used as the basis
for regulatory action. And this requires a highly rigorous standard
of proof. It is imperative therefore that the quality and conduct of
our comprehensive toxicological ‘characterizations and inethods de-
_velopment meet the highest scientific:standards. - . o
_Our work investigating new methods is lémf, arduous, and expen-
sive, but one in which-we have made notable progress. There are
number.of ways in-which NIEHS and NTP contributed both direct-
ly and indirectly to-the use of fewer laboratory animals. = -
Ttaditionally.'v-ap%roaches using ' whole “animals require that
groups of animals be autopsied:at varying times after being ex-
posed to the chemical in order to follow the progression or regres-
sion of a toxic lesion. This means that extra animals are required
. Recent advances in complicated techniques called mqgnetlc reso-
. nance ‘and ‘magnetic resonance imaging make -it possible. now to
carry out noninvasive studies on intact, anaesthetized animals. We
can observe in intact animals the development of many lesions, in-
cluding tumors and we can, if necessary, observe their regression

~ Evaluation of the use of these various instruments in’experimen-
tal animals for this purpose is still in'the developmental phase. But
I think; I am quite optimistic that this will create a revolution in
the toxicological research and-_wstmﬁ%ﬁonb. B o
~ There are other studies done at NI HS that have directly or in-
directl ‘affected the- number of animals used in research ‘and test-
ing. We now evaluate more parameters ‘or-end-points on a given
group of animals reducing the need, ‘again, for extra animals. =~
1" our ‘prechronic studies we also evaluate studies on reproduc-
tion,  immune ‘function, and genetic toxicology; historically, sepa- -
rate studies, and therefore separate groups of animals had been re- -

quired. - . e RT i e
Starting in the early 1970's NIEHS, and later NIEHS and NTP,
began the development of alternative test 8 tems that would im-
rove our ability. to identify and understan environmental health
azards, Research funds were awarded edrly on to evaluate if flow-
eﬁlxlmgéav;et:ds and other plants that might identify ‘mutagenic air

" Generations_of -fruit-fliea were studied as possible dlerting sys- -
tems for human health hazards: Cells from humans were cultivated

_in the laboratory for use in cancer gtudies; © - 0 i OST
© :NIEHS and NTP scientists are involved currently in the develop-
‘ment and refinement of 'a: number: of assay’ systetns,  that -among

other"_th,ins,‘:‘result_‘in:.)theiust;a‘;df,feWel-';animals. R R

‘1 have included in’my testimony a list of these

systems, and 1

" would be delighted to furnish further information. =
' "Having shared my  optimism over. the ‘promise that “these ap-
o proaches’ offer, I jmusg-ggleqi caution that short-term tests can pro-
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vide solid information, the must not be overly interpreted. Before
they can be used with conle'dence we need to confirm that they are

iding the inforn that we expect them to provide. They

can be very useful as rapid, inexpensive means of capturing data
on specific’ potential - toxicity, ut their value as predictive tools is

still evaluated. * - =~ - o ‘ ‘ .

. This is a lengthy and expensive process. NIEHS and NTP have

- devoted substantial effort over the last few years to laying a firm

technical and scientific foundation for an evaluation of this issue.

-+ We have devoted approximatel $70 million to this effort over
-the last 5 years, and we expect this will continue into the future.

- There:are well over 100 assays that have been proposed as substi-
tutes for. predicting or studying toxicological effects. .

- .. The utility of any system is first dependent upon its reproducibil-

. ity within and between laboratories. Therefore, in our evaluation of

such assays we have. adopted the principles derived from clinical

regearch of double blind testing. - E

- . Drawing on our own extensive data base—and there is no other

-~ like it in the world—NIEHS and NTP has established a process for
Systematically evaluating the correlation between results in short-
: terg:l ‘mutagenicity screens and results of chronic carcinogenicity

. studies. : - ; : o ;

" This process is ongoing at the moment because of the very large

number of data points, it will be the summer or fall before we have

definitive’ information. I will insure that the committee is made
~ aware of these results as soon as they are available,

In order to stimulate concern within the scientific community at
large for the development of alternatives to the use of animals in
basic and applied research NIEHS last fall issued request for grant
applications directed toward the development, validation and use of
nonmammalian methods for the study of biological effects and tox-
icity of environmental agents. _

_As a major of the interest within the biomedical community we
have already received almost 40 applications, and we expect that

. we will begin to award some of these in early fiscal 1987.

\ {o tmfmt add:parenthetically that we receive a number of investi-
ator

search Act, the SBAR, which deal with innovative new uses for
toxicity wstit%f. I don’t have those numbers at hand, but it has

- been successful in that area, also. . o
. Mr. Wararan. If I could ask, how does that set-aside work here?

‘1 understand we are supposed to allocate 2 percent or something
like that to small business. Is that on an NIH total, and so if there

is a concentration in this area that would apply to your total; or do
you do 2 percent? : o L ‘

- Dr. Rait. 1t is basically 2 percent on an institute basis. We indi-
cated the areas we-are interested in, and alternatives to animal
testing is ‘one of those areas. And we have, as I said, a number of
applications. - ' S
* 1 will be brief; I think you can read my statement. ,
_‘The NTP. and NIRHS ve been at the forefront in efforts to de-

".velop alternative methods for identifying, explaining the toxicologi-

~cal effects of chemicals on biological systems. We are doing this in
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a number of ways, improvements in, study design, investigation of
many new short-term methods and so forth. ’ _

Again, let me warn that a long, important, massive evaluation is
required. This long, complex, and more costly process, will provide
a more exact indication of the predictive value of these short-term
toxicological studies. . _ -

" Thank you, 1 would be delighted to answer any questions.

“* [The ‘pr‘ep'ar_ed statement of Dr.'Rall follows:]
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PR

1 am David P. Rall, Director of the National Institute of Environmental
Health Sciences (NIEHS) and Director of the National Toxicology Program
(NTP). 1 am delighted to have the opportunity to describe our recent
progress in development and validation of improved toxicity research and
testing methods. Much of our.'uork to develop alternative toxicological
methods results fn a reduction in the numbers of animals used. Inmy
remarks 1 will focus on the work of the NTP, as the committee requested.
1t §s important to note at the outset, that in NTP's toxicological studies

the animals used are almost exclusively rats and mice,

The Toxicology Research and Testing Program at NIEHS comprises the central
core of the National Toxicology program. NTP, now in 1ts eighth year, is a
cooperative effort of NIEHS, the Food and Orug Administrations's National
center for Toxicological Research and the Centers for Disease Control's
National Institute for Occupational Safety and Health, all within the
Department of Health and Human Services. NTP's purpose is to strengthen
the science base in toxicology and to coordinate research and toxicology
studies on potentially toxic chemicals. This information s used by
Federal regulatory and research agencies ‘as well as by other organizations
concerned with the public's health.

Qur society places extraordinary value on protection of the public's
heaith. In providing that protection we fust use the knowledge and tools
that we have available to identify and then minimize risks to human health,

1deally, this should be done before people become sick or die. Currently,
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animals are the best surrogate we have for humans and, for those laboratory
studies that require whole animals, we must yse a statistically adequate
number to allow & reasonable power of detection of effects from chemical
exposures. However, the conduct of this work must be guided by strict
ethical considerations, ncluding the highest standards for humane

treatment of animals utilized in achieving this societal goal.

CHEMICAL TOXICOLOGY

Until the development of modern toxicology, the association between
chemical exposure and health effects became apparent usually only after the
exposure took place, often 2t a cost of great human suffering and death.
With the evolution of toxicology, we now have laboratory epproaches to
identify some of these hazards and to understand their effects in

laboratory animals and ultimately in humans.

Theoretical consideration and experience indicate that it is possible to
fdentify the effects of chemicals in laboratory animals to which humans are
or will be exposed, and to use these results to predict in general terms
what 1s likely to occur in the human population. Essential to this premise
is the knowledge, derived from considerable basic research, that biological
processes of molecular, cellular, tissue, and organ functions that control
1ife are strikingly <imilar from one mammalian species to another,
Processes such as sodium and potassium transport and fon regulation, energy
metabolism, and ONA replication vary 1ittle in the aggregate as one moves
dlong the phylogenetic ladder. The whole study of genetic events has a

thread of similarities from the smallest virus to the largest mammal. The

5
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classic work on the transmission of neural impulses in the squid axon is
directly relevant to humans. Advances fn our understanding of neurological
disease based on laboratory work has only been achieved through the use of
whole animal models. At pr_esent it is impossible to mimic the nervous
system in ﬂxi_gr_o_' models. The immunological effects of dioxin (10D
were first observed fn mice in the mid-1970s thus predicting the results
of immunological studies of the residents of Quail Run, the Missouri

community exposed to Tcop-contaminated dirt.

1t is in chenical carcinogenesis® where the enormous benefits of the use of
Yaboratory animals have been most apparent, From experimental studies we
have learned that if a chemical {s carcinogenic in appropriate laboratory
animal test systems, it is 11kely to be carcinogenic in humans. It is
important to note that 4-aminobiphenyl, diethylstilbestrol (DES), mustard
gas, vinyl chloride, aflatoxins, bis(chloromethyl)ether (BCHE), and
melphalan were shown to be carcinogenic in laboratory animals prior to

evidence that they were carcinogenic in humans.

One of the major developments in chemical carcinogenesis has been the
demonstration that a family of genes that reside in normal Cells can be
activated by chemicals to become oncogenes, substances whose protein
products contribute to the process of malignancy. It 1s {nconceivable that
we could have achieved this understanding of ‘the role of oncogenes without

——————

*in vitro: Study of biological effects or processes in other than the
whole animal.

+chemical carcincgenesis: Study of a chemical's abilfty to produce or
incite cancer.
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extensive use of laboratory animals. We now know that certain chemicals
fnitiate the cancer process while others promote it. Sych an understanding
should eveﬁtually allow us to better classify carcinogens based on their
mechanism of action, thus improving the ability to assess health risks and

take appropriate regulatory action.

Positive results in long-term carcinogenesis animal studies by NTP have had
significant regulatory consequences. A few examples include 1,3-butadiene
(a chemical ysed in the production of rubber products) for which the
Environmental protection Agency (EPA) fnitiated a review of the chemical
and then referred it to the Occupational Safety and Health Administration
(0SHR) for possible regulatory action, OSHA is soliciting comments
regarding the health risk of exposure. A, another example, methylene
chloride carcinogenesis results were utilized by EPA in deciding to
initiate a priority review. Recent1¥‘the Food and Drug Administration
(FOR) published a rule to ban methylene chloride's use in cosmetic
products. Also, the Consumer Product Safety Commission (CPSC) s
considering a number of actions for decreasing exposure to methylene
chloride in paint strippers and spray paints. On a third chemical,
ethylene dibromide, EPA has made a decision to eliminate certain uses as &

pesticide.

Through the use of animals, toxicity studies by the NTP have also provided
the public with some degree of confidence that certain chemicals, drugs and
vitaming such as xylenes (a constituent of gasoline), ephedrine sulfate (a
sympathominetic - a central nervous system stimulant ysed as a broncho
dilator) and vitamin C do not cause toxic or carcinogenic effects based on

studies in rodents exposed to relatively high amounts of these compounds.
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Because the information generated by our studies is often used as the basis
for regulatory action, which requires 8 highly rigorous standard of proof,
it is imperative that the quality and conduct of our comprehensive
toxicological characterization studies and methods development meet the
highest scientific standards. Our work investigating new methods is 2
long, arduous, and expensive undertaking, but one in which we have made
notable progress. The Committee should understand that until we can
guarantee tr;e public that these new Methods are reliable, reproducible and
measuring what they are intended to measure, it will be necessary to use a

nuaber of animals for a period of time.

ALTERNATIVES TO THE USE OF ANIMALS

There are a number of ways in which NIENS.and NTP contribute both directly
and indirectly to the use of fewer laboratory animals. A good example of
this is NTP's study of chemical disposition. This approach uses a limited
aumber of animals to determine how a chemical is absorbed, where it
migrates in the body, how long it is retained, in what form, and how and
where it is excreted. This type of information can result in better

scientifically designed studies that require fewer animals overall,

Another example of large savings in Numbers of laboratory animals and
dollars is the NTP's benzidine dye finitiative. This group of dyes includes
some 82 discrete chemicals that are available in the united States.

Because of the high cost and time requirements for long-term studies in
rats and mice, the aim of this effort has been to develop 8 integrated

body of scientific knowledge concerning the pﬁlmcokinetics'. genetic

*pharmacok inetics: Study of the rate of absorptionm, distribution,
metabolism, and excretion of substances from the body.
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toxicology, and systemic toxicity and carcinogenicity of these chemicals as
8 class. Through the careful selection of chemicals 1t should be possible
to establish pasic principles that can be applied to the entire class of
compounds. Thus, it will pot be necessary to conduct long-term studies on
every chemical in this class, From such studies of the relationship
between a chemical's structure and 1ts activity in biological systems we
€an answer some additional Questions rather than put related chemicals intp

animal studies.

Traditional approaches using whole animals typically require that the
animals be autopsied at varying times after being exposed to the chemical
in order to follow the progression or regression of a toxic Tesion, This
means that a suffici;nt number of animals is required at each time point to
ensure statistical validity, Recent advances in magnetic resonance (MR)
and magnetic resonance imaging (MRI) instrumentation may make it possible
to carry out non-invasive studies on intact, anaesthetized animals. Thus,
after exposure to a chemical the effect in the biological system can pe
monitored continuously 1n the same animal over a period of hours, days or
longer if Necessary, thereby decreasing the peed for additional animals,
The development of tumors, as well as their regression, can also be
followed in this way. This ability to carry out long-term studies on
individual animals over time reduces the need for comparisons among
different animals and thus can lead to a reduced need for animals, In
addition to providing a non-invasi;e method to study chemical effects in
whole animals, this methodology can be used in studies of tissue culture,
In such studies the biotransformatio; of the chemicals can be continuously

followed and the effects on various cellular parameters monitored,
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Evaluation of the use of the MR and MRI instrumentation in experimental
animals for this purpose s sti11 in the development phase, Based on our
study of these techniques so far 1 am quite optimistic that they will be

extensively integrated into our toxicology testing efforts in time.

There are several other studies that have been done at NIEHS that have
efther directly or indirectly affected the numbers of animals used in our
research and testing. As 3 result of more effective dose targeting, we
have begun to reduce the number of dose groups in some of our pre-chronic
studies. Also, we are now able to evaluate more parameters on a given
group of animals, reducing the need for as many animals, For example, we
use our pre-chronic studies to also evaluate effects on reproduction,
fmmune function and genetic toxicity, Historically, separate studies, and
therefore separate groups of animals, were required to evaluate each of
these parameters. In addition, this has provided us an even better
indication of whether or not & long-terﬁ study is needed and if so an
improved ability to design the study to get at the information we want. In
Other words, we are using the same or fewer numbers of animals to get more
information and to design studies better in order to avoid the need for

repetition,

OEVELOPMENT OF ALTERNATIVE TEST METHOOS

starting in the early 1705 NIEHS, and then later with the creation of NTP
in 1978, comnitted to the development of alternative test systems that

would improve the ability to identify and understand environmental health
hazards. Research funds were awarded early on, for example, to evaluate

weeds and other plants that might jdentify air pollutants. generations of
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fruit flies were studied a5 a Possible alerting System for hazards tg human
fetuses. Cells from humans were cyypivated in the Taboratory for yse in
cancer studies. Microbial cells and tissues were being utilizeq py many

scientists in studying injury to specific organs.

Currently, one of our Major objectiyes in improving test methods is the
development of short-term tests gy, provide an indication of the peed for
Tonger-term chronic teSting, Such methods enhance the ability tg get
priorities for testing of chemicalg gng subsequently aid in the design and
interpretation of loMg-term animal grudies. NTP has in place a testing
rationale that involves the execution and evaluation of certain ghore.term
test results prior t0 Making a decigign to carry out 3 two-year animal

stidy,

In their efforts to understand morg clearly the mechanisms of themically
fnduced damage at the cellular ang mgiecular level, both NIEHS and NTP
scientists are involved in ghe develcpment and refinement of asgay gygtems
that may, among others things, resyyt {n the use of fewer animals, tg give
you a sense of the scope and diversity of this effort I would ik, to list

for the Committee Some of the approaches being examined:

+ Cell culture system o study a myjeystep model of carcinogenesis

+ In vitro screening SYStem for teratggens*
+ Whole mouse embryo Culture for sygy of teratogenesis

+ Use of isolated brain cell components of the rat to Measure effects of

~ drug release on hormones of reprogyctive system

—_—
*teratogen: Factor that causes production of defect in the develgping
embryo,
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. Cell culture for study of toxic effects in the kidney

Human tissue culture technique to compare human with rodent metabolism

continued development work on the Salmonella (Ames) mutagenesis*t* assay

e

Aneuploidy‘ test system to monitor chemically-induced aneuploidy
. Human cell assay for genetic toxicity

Non-invasive test for neurological deficits in the whole animal

Orosophila mutagenesis test and teratogenesis screen

Algae as model of mammalian metal metabolism

EVALUATION OF ALTERNATIVE TEST METHOOS

Having shared my optimism over the promise that these approaches offer, 1
must also caution the Committee that although short-term tests can provide
solid information, they must not be overly interpreted. That is, before
they can be used with confidence we neca to confirm that they are providing
the information that we expect them to provide. They can be very useful as
a rapid, inexpensive means of capturing data on specific potential
toxicity, but their value as pradictive tools is still being evaluated.
This is a lengthy and expensive process. NIEHS and NTP have devoted
substantial effort over the last several years to laying 8 firm technical

and scientific foundation for an objective avaluation of this fssue.

There are weli over 100 various assays that have been proposed to be

potantial substitutes for predicting or studying toxicological effects in

*Fautagenesis: Study of changes in ganet ic material.

*aneuplofdy: An abnormal number of chromosomes.
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the whole animal and humans. However, the utility of any system is first
dependent on its reproducibility within and among laboratories. Therefore,
in our evaluation of such assays we have adopted the principles derived
from clinical research of double blind testing where the chemicals to be
evaluated are tested under code and the results evaluated for positive or
negative response by predetermined criteria before ihe code on the chemical
is broken. We believe this approach is essential to minimize investigator

bias and the influerce of preconceptions on evaluation of results.

Drawing on its own extensive data base -- there is no other 1ike it in the
world -- NTP has established a process for systemmatically evaluating the
correlation between results in short-term mutagenicity screens and results
of chronic carcinogenicity studies., This evaluation process is difficult
and time consuming since it must be a multifactorial process that includes
consideration of type and magnitude of effect in the whole animal and in

the short-term system, as well as relation to chemical class and structure,

We are very hopeful that out of this sort of objective and cystematic
evaluation effort will emerge a clearer picture of the uses and limitations
of short-term test systems as pfedictive tools for the effects of chemicals
in the whole animal. We also know that not al1 of our Questions will be
answered by this undertaking and that additional studies will be needed to
achieve our ultimate goals. As our initial evaluation is compieted, we
will make our results public, I will ensure that the Committee is made

aware of them as soon as they are available.

o1z



O

ERIC

Aruitoxt provided by Eic:

70

11.

OTHER EFFORTS

In order to further stimulate concerr within the scientific research
community at large for the development of alternatives to the use of
animals in basic and applied research NIEHS has issued 2 request for grant
applications directed toward development, validation and use of
non-mammalian methods that can be employed to study the biological effects
of environmantal agents. Almost ft;rty applications have been received in
responce to this announcement. We expect that approved applications will

be awarded in early FY 1987,

SUMMARY AND CONCLUSIONS

The field of toxicology has matured to the stage where results from
laboratory animal studies can provide reascnably good indication of a
chemical's health effects when that chemical is fnvestigated under the
appropriate conditions, Our confidence stems from experience indicating
correlation from one mammalian species to another and from laboratory
animals to human populations. As the examples I mentioned demonstrate, the
information gained from experimentsl animal studies can have significant

public health and regulatory implications.

Scientists are continuously seeking improved, more precise ways to develop
this information. This endeavor is central to the process of scientific
fnvestigation and is complemented by the humane desire to decrease the
numbers of animals used for research and testing. The natural accumylation
of knowledge will stimulate development of alternative approaches, some of

which may lead to the use of fewer laboratory animals, There are however,
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areas of study for which no relfable alternative to the intact animal is
now possible. Faced with the need to demonstrate that the use of a new
chemical will not pose an unacceptable risk to human health, it is crucial
that we understand the effects (if any)} of the new chemical on each organ

system and on the vital functions of the animal.

The National Toxicology Program has been at the forefront in efforts to
develop alternative methods for fdentifying and explaining the
toxicological effects of chemicals in biological systems, We are doing
this in a number of ways, ranging from improvements 1n'study design and
use of pre-chronic study data, to 1nvestiggt|on of a number of short-term
test Methods. Before we can be thoroughly confident that these short-term
tests are reproducible and reliable, measuring what they are intended to
measure, extensive evaluation is required, This is a Tong, complex and
costly process, but one that will provide a more exact indication of the

predictive value of short-term toxicological studies.

This concludes my prepared remarks. 1 would be happy to answer any

Questions that you might have.
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Mr. WALGREN. Thank you, Dr. Rall, we appreciate that.

Dr. Guest?

__Pr. Gurr. My ' ame is Gerald Guest, I am with the Center for
Veterinar; Medic ¢ at the Food and Drug Administration. I do
have a very brief siaiement, if I may. :

The FDA, like other components of the Department of the
Health and Human Services, is actively pursuing a number of ini-
tiatives to insure the most humane treatment possible for test ani-
mals and to reduce or eliminate entirely requirements for such

In their testimony this morain- D and Willett of the Na-
tional Institutes of Health presented, I 1ii:: an excellent overview
of the Department’s efforts to minimize the use of animals for test-
ing. I think they correctly em hasized, however, that since animals
are the best surrogates for humans, there will be a continuing,
albeit, I hope, decreasing need for the use of animals in research in
order to minimize risk to human health. I think the need for some
testing is reflected in the principal law that is administered by
FDA, that is the Federal Food, Drug and Cosmetic Act.

The act imposes on manufacturers the burden of demonstrating
that their products meet the safety requirements of the law. Apart
from the work done at our National Center for Toxicological Re-
search in Arkansas, FDA conducts relatively little toxicology test-
ing of its own.

nstead, we recommend the type and extent of testing we believe
necessary to determine safety, and then review the data that are
submitted by drug and food manufacturers to determine whether
thfi?' meet these requirements.

hus, we require that all human and animal drugs and food ad-
ditives undergo careful testing in animals to assess their potential
toxicity to' man; to determine whether they have any teratogenic
otential; and to determine carcinogenicity when there is a likeli-
ood of chronic exposure.

Animal studies of human drugs are of particular importance in
determining whether new products can safely be tested in humans
and to assess their potential therapeutic effect. Obviously, I believe
it would be neither legal or ethic£ to begin human trials until its
acute toxicity and other harmful potential effects have been care-
fully tested in animals. v

Chemicals used as drugs to treat animals or feed additive prod-
ucts require toxicity testing for several reasons. One reason is the
requirement to assure safe use in that target animal, whether it be
a horse, a cat, or a dog. And another is the necessity to assure that
chemicals used in food-producing ‘animals are safe if they become a
component of human food as a residue.

Despite the need for animal testing to some degree, FDA has al-
ready undertaken or plans to undertake efforts to reduce the use of
anirﬁaldz in research and testing, and to avoid unnecessary testing
methods. ‘

On November 9, 1983, FDA sponsored an acute studies workshop
attended by approximately 150 persons from Government, indus-
try, and public interest groups. The purpose of that workshop was
to discuss the scientific rationale, requirements and uses for acute
toxicity studies, including lethality, to clarify the regulatory re-
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quirements for acute toxicity data, and whether there was any
longer a need for a statistically exact LD-50 value, or the dose
_whg:h kills 50 percent of a group of a laboratory animals under
study. .

The following consensus points emerged from that particular
workshop. There was general agreement among Government and
industry representatives that the LD-50 test is often credited with
greater quantitative and scientific accuracy than it merits, and
that there are are other determinants of acute toxicity such as site
and mechanism of action, which are certainly more desirable in ex-
panding the scope of our knowledge in the toxicity area.

The requirements for the LD-50 tests among Government agen-
cies and industry is much less than that perceived by the general
public. For example, FDS does not require the use of the LD-50
test to assess the safety of the products it regulates.

Point No. 3, industry and Government agencies support the de-
velopm~nt and validation of alternative methods, those using as
few animals as possible and those that use no animals. :

Point No. 4 in the consensus was that the U.S. Government agen-
cies are cooperating on animal welfare issues with other countries
through organizations such as the Organization for Economic Coop-
eration and Development.

As a result of this workshop, FDA established an agency-wide
steering committee on animal welfare issues to review iis guide-
lines on the use of animals and to recomnmend changes where
needed through the Commissioner of Food and Drugs. On August
15, 1984, the steering committee issued its final report which called
for, among other recommendations, a greater coordination between
FDA centers in the use and development of in vitro alternatives to
animal testing; instituting more uniform agencywide practices for
the care and handling of animals; and establishing a p2rmanent
FDA animal welfare committee.

These recommendations were adopted and at present we have an
active animal welfare committee in place. We would like to submit
a copy of this steering committee’s report for the record, Mr. Chair-
man.

Mr. WaLGreN. Without objection, we would be happy to have it.

[The report follows:]
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Bxacutiva Summary

The Popd and Drug Administration (FDA) Steering Committee on
Animald Walfara Issva: was formed in January 1984. Representa-
tives from sach Ceniur and the Office of the Commissioner
addressad the five issuss with which they were charged by
gathering information on Agency-wide procedures, practices and
requirements relatad to each issus. As a result of studying and
analyziog such information provided by ataff meabers from each
Center, the Committas has reachad the following conclusions.

A. Genaral Observations

1. Por many years tha FDA has demonstrated concern for the
proper cara and treatment of animals in its research and
teating programs.

2. Representatives from FDA hava bean working for several
yesrs with organisud groups at the Rational Institutes
of Health and t:e U. 8. Department of Agriculturs to
assure husane treatsent of auimsals.

3. There bhave basn continuing efforts, again for a mumber
of years, to review testing requirements and to miniaize
the use of animals needed to msst those requiresants.

4. While much Progress ie being made on the development of
certain alternative test procedures, animals will remain
sssantial to sedical and health research, safety -
detarainations, and risk sssassment for the forasseable
future.

B. S8pecific Obsurvations

1. FDA practices and procedures arz (esigned to obtain the
saxisum smount of data from the sinimuas number of
animale. Thie ie sccomplished in the Canters by a
continual review of requiremente and new techuniques,
protocol teviews for research projscte, gensral
oversight i varicus ways such as by avigg written
requivemsnts, guidelinee and procedures which spucify
what is pesded for product spproval.

2. DA has 90 requirements for meig data obtained by
using the classical, statistically precise test except
for tatch relsass tomicity tests of threa antitumor
antidiotice. The Agercy is considering eliminating this
requiremsnt. The Cosmiittes found several references to
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the LDsp teet in older guidelines which are being
rewritten to clarify the requirement for acute toxicity .
studies, including approximate lathal dose instead of
LDsp tesce.

There are many alternative tests being studied and

developed throughout the Agency. Although most require
®more research for validation, some in witro studies are
useful as szreening tools to provide guideace to deter—

. mine 1f additional snimal studies are required or can be

oaitted. Immunocheamicel and biochemical techniques are
being subetituted for snimals to determine the potency
end purity of some biological products. - There is excal-
lent potantial for developing acceptable alternatives to
the use of animals or their reduction in teet numbers
for some purposes. :

Throughout the Agency there are practices and procedures
for assuring humane care and treatment of anisals. Two
facilitiea are accredited by the American Aesociation
for Accreditation of Laboratory Animal Care, the highest
formal accreditation, and the othere have self-
assessment procedures in place which seet or exceed
Public Health Service atandarde. Centera contioually
review their procedurea to reach and maintein the
higheat standards of tumane care for anisale.

FDA has a number of regular chaunels of communication to
iadustry, consumers and the private ssctor in general.
These are used fuor informing the FDA constitusnts of
policiea and procedures as well as for providing a means
for these groups to communicate their questions aud
concerns to the Agency. Efforts to improve
communication channels will continus.

11
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Introduction

The FDA is responsible for protecting end promoting public
health by assuring the safety of foods, drugs, cosmetics,
biologicels, sedical devices end rediological products. This
responsibility covers products intended for human end animal
use. To meat its responsibilities, the Agency conducts reseerch
and testing end requires premarketing safety date to esteblish
safety-in-use for msost products. Premarketing safety date ere
not required for radiological products, some madicel devices or
cosmetics except for colors used in the area of the eye.

In we recent past, some concern and confusion has been ex-
presse! by industry es well es by individuals end enimal welfere
orgenizetions as to the exact mature of those regquirements. A
particuler concern has been over requiraments for ecute tozicity
deta, especiclly the use of e statistically precise, traditional
LDsy test: Howvever, there is broader interest in the ovar—

all requiremsants for the use of enimals in developing toxzicolog-
1csl date and 1o the care and handling of animals in reseerch
and testing programs. .

The FDA shares these sams concerns and in an effort to address
them has done two things. Pirst, it sponsored a workshop on
acute toxicity studies in November 1903. The workshop was open
to the public and included participents from FDA eud other
govermment agencies as well as from i{ndustry. Its purpose was
to discuss and clarify requirements for scute toxicity date. A
report of the workehop wes issued {n Pebruary 1984, Secoumd,
the Agency announced at that workshop that it iotended to form a
comaittes to review the cate and hanlling of animals throughout
the Agency. A Staering Committes oD Aninal Welfare Issuas was
formed in January 1984 and charged with addressing the following
issues:

1. Are FDA procedures so ordersd as to obtain the maximun
amount of useful scientific information while utilizing the
feweast gumber of anisals?

2. Do FDA procedures in any way indirectly stimsulate the
perpatuation of the LDsp test even though the Agency no
longer directly requires the use of this test?

3. 1Is DA saking the mazimum use of snd encouraging the
continued development of reliable in vitro alternatives to
An vivo ssthodologies?

4. Are mschanisms in place to ensure contimuing compliance with
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the Animal Welfare Act and with the highest standards of
anisal care?

5. Ia the historical usefulness of animal testing in human
bealth protection, the primary mission of FDA, properly
appreciated by cur constituents?

All of the Centers and the Office of the vommissioner were
represented on the Committee. The scientific backgrounds of ths
sembers included toxicology, pharmacoloyy, veterinary sedicine,
aicrobiology and chemtstry. Through its msabers, the Committee
reviewed in~depth each Center's proceduras and practices related
to ia-house research and research supported under contracts and
grauts. 1t aleo reviewsd requirements isposed on industry for
regulatory purposes. The ataffs of the Centers ware extremely
cooperative in providing their repreaentatives with data and
information which the Committee studied and analysed. This
report presents their findiungs. ’

iv
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#1 - Are YDA procsdures so ordered as to obtain the
saxzimm smount of uselul scientific information while utiliszing
the fewsst mmber of animale?

The DA bas estsblished procedures which ere intended to obtain
the mazisum amount of information from the minimum mumber of
enimals. For fotramural research involving animals, scientiets
ere required to have protocols reviewsd end epproved prior to
initisting ¢ project. Pert of that review focuses on the appro-
. priste use of euimals end the design of the protocol to derive
scientifically relieble date fram the siniaum mumber of aunimals.
1o edditicn to involving stetisticians in protocol development sud
requiring review, the Agency makes contimuing efforts to use in
iﬁm end chemicel methods to replece or minimize the use of eni-
8 io-house and 10 its requirements and recommeadations to in-
dustry. This espect is presented in greater deteil in lssue #3.

Perhaps the most significant coantribution to the minimisatica of
the use of enimals resuits from the issuauce of guidelines for
conducting tests required to produce data sacessary for e tozico-
logical charecterisstion of products which FDA regulates. BSecauss
of the wide raunge of products sgeucy-wide, an apprecieble mumber
of tests using e veriety of animal spscies is required. A listing
of these 1s shown 1in Tebles 1-9. Despite the grogress baing made
10 the use of altaruatives, snimais ere still aecossary for
easessing the safety of mew products. By using walid, scientif-
ically accepted testing guidelinss iu=house end as requiremsnts
for industry, the sazimum smount of useful date 1s obtsined using
the fewsst nuaber of snisals. Without guidelines which recommend
the ouabers and kinds of tests and enisals, date genereted from
ioappropriete uumbers end kinds of tests might result in the
conduct of sore tests and use 0f more animals than is absolutely
necessery. Depeanding on the product end proposed ues, it may be
edequate to determine only some and not all scute, subchronic end
chronic effscte end baving guidalines helps iu specifying
requiremsnts. Guidelinss exist to define test protocols for
eveluating safety of food and color additives, cosmetics, potency
and safety 0f biologicals, tuman and veterinary drugs, and medical
devices; end eoms axist &8 part of ressarch protocole.

Several axssples msy illustrete the importence of written guide-
110es for mtnimising the testing requirements eud the use of
animals. The Canter for Pood Safety and Applied Rutrition (CPSAN)
has issued “Toxicological Priaciples for the Safety Assessment of
Direct Pood Additives and Color Additives Used 1o Pood.® This
document 1ntroduces e “concept of concern” which utilises e tiered
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system for developing fuformation for safety assessment. A
Procedure fe outlined where, for the purposes of deciding the
axtent of toxicity testing needed to deternine safety, o compound
1s placed 1nto one of thres levels of concern. Initially, {ofor-
®z:lon on structure-ectivity reletionships end exposure date or
estimates is used to essign ¢ compound to e concern level, The
document else 11sts the testiog requirements for each concern
lavel; the fewast aumber of tests being required for Concern Level
1 and the most extensive testing for Concern Level 111, Test
guidelines ere included. The CPSAN specifically states that,
“While this scheme does not preclude o petitioner from demonstret-
108 sefety by using other types of data elements, a submission
using the Agency’s scheme should 0oraslly provide sufficient
scientific date to demonstrete safety,.”

The Center for Veterinary Medicine (cVM) 1s proposing e document,
“Generel Principles for Svaluating the Safety of Compounds Used 1n
Pood=producing Anisals® for videspread distribution and use, This
contains guidelines for (1) meteboliss studies and identification
of residues for tuxicological testing, (2) toztcological testing,
(3) threstold essessment, (4) estedblishing a tolerance, (35)
approval of methods of analysts for residues, sud (6) esteblishing
withdreval pertods. The CVM 8ays in the introductory section that
the sponsor is fequired to furnish aformation showing that resi-
dues {0 the edidble products of treated animals ate safe and the
Suidelines are futended to taform sponsors of the scientific
ioformation that provides an acceptable basis for such a determi-
nation. The “Principles® document specifically states, “Sponsors
fay rely upon the guidelines with the assurance that they describe
procedures acceptabls to FbaA.* They also give a sponsor the
option to use other procedures bLut caution “ess the eponsor to
discuss the propriety of the alternative proceduras in advence
with FDA to prevent the ezpenditure of money and effort. ou activ-
1ty that may later be deemed to be wnaccepteble.” The CVM is also
proposing a document regarding “Target Antimal Safety Guidelines
for Naw Anisal Drugs.® Thie document addresese sutdelines for
safety determinations of Osw anisal drugs 10 a1l animsls for which
¢ 0ev drug may be intended. . The CVN eays 10 the totroductory
saction that * Thase Suidelinee...ehould remain flezible to allow
ecientific discretion 1n the deefgn and execution of etudies which
will yield the maximm tnformstion oo a product.® The guideline
also recommends that “the protocol be subaitted...before the triel
begine.”

- 1n a draft of “Contact Lens Product Guidelines® the Center for

Devices and Radiological fealth (CDRH) has euggested protocols for
etudies to yrovide data to fulftll tequirements for toxicological
testing, chenizal testing, sicrobiological teets and for clinical
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etudies of contect lense products. They also list some possible
tests that provide alternatives to the use of animals end
encourage efforts to continue the development of such tests. The
CDRE seys that the guideliues have been designed to answer most
preliminary questions, but emphasises “...that each potential
epplicant (IDE or PMA) for e contact lens product should consult
with the Division of Opthalmic Devices (CDRR) prior to the stert
of eny tests if unusual situations erise or if the sponsor has
specific questions about the study design. This consultation in
sure to clerify the pertinent requirements and to simplify the
process of compiling your epplication.”

There ere "Guidelines for Preclinical Toxicity Testing of Investi-
getional Drugs for Human Use” issued by the Center for Drugs and
Biologics (CDB). These contein recoamendations for the types of
toxicologic etudies ic laboretory suimals which sust precede the
verious phases of clinical iavestigation of new drugs. With these
guidelines, e major objective is to get the saximum smount of
inforaation with the ainimum number of tests.

Bfforts ere contiuuslly made to improve present test requirements
end there ere szsmples of sodifications resulting in the use of
fewar animals. The CVM has modified e test to deteraine animsl
drug tolerence 1n e way which has reduced the gumber of animals
per test from 20 to not sore then four. CURE has made ravisions
over the past 10-12 yesre in guidelines for eseessing potential
toaicity of contact lenses which resulted in reducing the mumber
of enimals per tast from-72 to 12. And e fipal ezample, CDB has
repleced animals completely with chemical tests for determiniog
potency of eome biological products.

Tha review of testing and research requirements end procedures has
shown that the process of re~evalusting end improving tests &8 the
ecience and knowledge baee improves has been ou-going for e mumber
of years. As e reeult, there have besn reductions ia the nuabers
of enimals used in some teste, elimigation of the need for animals
10 eome teste end ¢ formslisation of research end teeting guide-
110es = all of which coatribute to an gverall effort to derive the
maxisum benefit froa the ainimum use of anissls.
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ISSUR #2 - Do ¥DA procedures in any way indirectly stisulate the
perpetuation of the LDsy test even though the agency no longer
directly requires the uss of this test?

FImINGS)

As can been seen from Tebles 1-9, there are many testing
procedures required throughout the Agency to charactarise the
toxic properties of chemicals, and 1t fs clear that, {a general,
they do not diractly or indirectly perpetuats the use of the
traditional LDsqy test. .

At a workshop on acute studies, sponsored by DA, on November 9,
1983, the conclusion was reached and a etatement made that FDA has
00 regulations requiring use of the LDgg test. It was also
etated that an approzimstion of this vaius is sufficient for all
excapt a faw highly tozic druge such as Some cancer chemothera~
peutic agents. Howsvar, during thie atudy, the Steering Committes
found that thers 1s a Code of Federal Regulstions (21 CFR Part
430) requirement that each of thres antitumor antibiotics, because
of their fuherent tozicity, have LDsg data prior to tatch

° relesse. The Committes also learned that the Agency te
counsidering elimtnating thie requiremsnt. Several fustsnces wmre
found whera references to the LD3g test etill extet, evan
though thera ate no ‘exiating requirementa for the test. 1In every
cass, changes are being sade in order £o make the Agency position
absolutely clear.

A reference to LDsg 1n the presmble to the Good Laboratory
Practice (GLP) Regulations (43 7R 59900) was tatended to clarify
that 1f the test wers dooe, 1t wae sudject to the tegulations
eince data from the tests “ssctiny sarve as part of the basis for
" approval.” Thie may have been aisinterpreted to mean that the
Agency requires the test. The preamble 1s beiog reviesd to
clarify the msaning,

“Guidelinse for Preciiaicsl Toxicity Testing of Iuvestigational
Drugs for fiumsn Use,® which have been 10 exietence for 280y years,
contain references to Lb3p valuse although with aaphasis on -

the grester need to characterise the dose and time relationshipe
of toxic effecte. The guidelines will be revised ¢o state that
.LDsg valuee presently epscified for drug combipattons fay be
approximsated from an acute toxicity study, rather than derived
from a claseical LDsg test. .

The Code of Federal Regulations (21 CPR 202) epecifies toformation
for phyeictian labeling of prescription druge. An averdosage
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eection includes oral LDsg values, 1f aveilebls, but the value
meed not be statistically precise end is often derived from en
acute study.

The CPSAN guide on “Toxicological Principles for the Safety
Assessment of Direct Pood Additives end Color Additives used in
Pood® provides guidance for the conduct of oral LDsgy studies.
Hovever, the guide emphasiszes that this 4s not a required test end
that 'wss valuss ere oot as useful as other indices of

toxicity derived from ecute toxicity studies.” The test protocol
1s focluded for use in the rere event 0o other test will suffice.

The CDRH dreft guidelines for contect lens products require ecute
toxicity date on contect lens solutions and stete that submission
of LDgp date is one of sevaral ways to fulfill this require-
sent.. The Canter has daterained thet eppropriate safety informa-
tion can be obteined firom an acute oral study of contect lens
solutions without the taed for e traditional LDsg, and final

guidelines will reflect this decision.

1o sddition to these specific references, the Steering Comaittee
found that there may bs iustances where Agency and industry
scientists use the term “LDsp® when they actusally mean &cute
tozicity studies. The c.'nug sisuse of this term say be e cou=
tributing fector 1o the atsunderstending of FDA requirements.
Some confusiocn may eleo result from the fact that when the FDA,
through 1ts Netional Center for Tozicologicel Reseerch (NCTR),
conducte tests for other agencies these teste may igvolve LDsg
deterainations to maet 00WEONS else's legal requirements.

The Centers have bagun to taks steps to resolve any aisunderstend-
1og 1o terms. In addition, sost older guidelinas have been or ere
being rewritten. Through review sechanisms in plece and current
heightened awarensss on the part of Agency parsonnel, written
requirements describing new or revised guidelines will reflect the
position that use of this test should be avoided except for those
rere aituations where oo alteruative exiete.
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ISSUR #3 - 1s FDA making maximum use of and encouraging the

continued development of relisble in vitro alternatives to in vivo
methodologies?

Every Center within FDA has been favolved for s mumber of yesrs in
the development snd essessment of alternative spproachss to
reducing the use of animals. There are specific fustances where
requirements for snisal tests have been elisinated or ere being
considered for slimtination as the reliebility of alternative
procedures is validated. For ezample, cell culture eystems have
been shown to be equally or more sensitive than sice, guinea pigs
end rebbits 1n tests for extreneous microbial agents that may be
present in inactiveted products such as policmyelitis and rabies
vacciuss end for similar tests of live virus vaccines such es
messles, aunps, tubells and the gral poliovirus vaccines.
Appropriste chauges in the current additional standards for these
biological products will be made to delete the tequirement for the
use of enimals 1n teeting. Also the use of cell cultures for
. testing the presence. of residual live virus in {pactivetcd
poliomyelitis veccine 18 being evaluated to deteraine 1if they ere
es relieble as monkeys. Preliminary results indicate that the
cell culture systems mey be more ssnsitive. Por sadical device
products, epproval has been given for iodustry to substitute e
variety of chemical end cell culture tests for vivo tests of
saterdal tozicity and 1dentiffcation and for quality control.
Pyrogen testing of drug products end biological preducts 1e
changing from using rabbits to usiog the Limulus Amabocyte Lysste
(LAL) assey to determine the pressnce of bacterial endntoxtos.
Guidelines addressing this change have been froposed, and comments
received on them ere currently being reviewsd. 1In fect, some
Sanufscturers have already received spproval to substitute LAL
teets for the use of rebbite. Attempts are beiog made to develop
40 vitro sethods to replace cunimal tests ptesently used for
assaying foods for protein quaiity (PER) and vitemin D coatent.

Ismunoéhemical and biochemicsl techniques are being eubstituted
for animals to determine the potency and purity of some biological
products. Analytical msthodology such as spectrophotometry {s
used to assure potency of ssningococcal snd pusumococcal polysec-
charide vaccines and chroastogrephy 1s used to determine the
identity and soleculur configuretions of new producte vaing
fecambinant DNA techmology. Siogle radial immmodiffusion .
proceduras ere used to deteraine the potency of i1uflusnss vaccioes
and are also currently being evaiuvated for deteralaniog the potency
of tebies end foactivated policmyelitis vaccines, The utilicy of
sutyne-11oked immuncasssy (EL1SA) aod radioismuncesssy (RIA) {e

”~
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als0 being avaluated as a suitable replacement for potency teeting
of n:;tnn_nt_h vaccines which currently requires the use of
/0 ( 1Y .

Reeasrch and development of a mumber of other alternative methods
is being conducted or eupported. Tissue culture, cell culture and
subcellular cultures are baing evaluated for the application to
test for many eubstances such as heparin and protsaine sulfate.
Genetic probes, developed through advances in recombinant DNA
technology, are being investigated for their application in
assessing virulence and pathogenicity of food borne bacteris.
Probes are now svailable for Becharichia coli, and %M
enterocolitica with probes under development for Shigellas,

viobacter Jejuni, Clostridium pegfringens, Saciiius cereus,
Vibrio cholers, daimoneiis and Ciostridium botulinug, The Agency
1s foliowing etudies of cell culture Sethods using cornesl
epithelial etromal and endothelial cell 1ines and use of &
protosoan species as alternatives to the use of animals for
i1dentification of ocular irritants.

For cossetic ingredisnts, in vitro tests using ocular tissue
cultures and cadaver ekin in the Frans call are now used '
frequently to provide ioformation on ekin sensitisation and
percutenecus absorption of cosmetic ingredients.

Unscheduled DRA syuthesis, msmmalisn cell transformation, mouse
lyaphoma and the Ames Salmonella Reversion test are being
inveetigated for their value in providing informstion on food
additive and contsaipant tozmicity.

Scientists at the RCTR aleo use in vitro methods and procedures
for a variety of ressarch purposes. These faclude prisary
hepatocyte culturees for seteboliem studies and the Chinese hamster
ovary calls sud the Ames test to determine sutagenic effects.
Microorganisas such as bacteria, yesets snd fungi, are being used
tustead of animals to assees the tozicity of auviroumentally

isportant cheaicals..

Agency scientiets are haeping sbreast of activities outeide FDA
through attendsnce at scientific meetings, workshops, review of
scientific 1iterature, and grofeseional interaction with other
scientists in acadeaia and industry. Some ecientists serwe a8
senbers of advisory pansle or &8 primary consultants to profes-
eional societies or other organisations iavolved in studying the
use of alternative mathods such ss the Society of Tozicology and
the Johns=-Hopkins Center for Alternatives to Animal Testing.

32
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The Agency as a whole 1 actively kasping abreast of and constider-
iug noo~anisal models for use in both research and tasting.
Bowevar, 1t 1s oot likely that requirgments for the use of animals
will be eliainated soon. RWfforts to reduce the use of animals,
while still providing sufficient deta to evaluate the toxfcity of
compounds, will continue at as great a pace as scientific
devalopments justify, :
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ISSUR #4 - Are sachanisms in place to ensure contiouing
compiiance with the Animal Welfere Act and with the highest
etandards of animsl care?

The FDA's laboratory practices comply with the Animal Welferse Act
as well as with other standards for humsne care end use of
anismals. All Centars have accepteble procedures, but they vary
from Center to Center in epecific details. Por ezsaple, two
facilities have full accreditation by the American Associetion for
Accreditation of Laboratory Animal Care (AAALAC) and otber
facilities have acceptable self-sssessment procedures for assuring
proper anisal care.

Accreditation by AAALAC ie sought on a voluntary besis because it
represents the highest fora of approval for laboretory stiandards
for anisal care. It iuvolves s visit snd evaluation by experts in
laboratory anisal science who sulmit a detailed report to the
Council on Accreditstion. Accredited facilities sulmit sunual
etatus reports and are eite-visited at lesst evary thres years.
full sccreditation i accepted by the Wational Isetitutes of
Sealth as assurance that the anisal facilities are svalusted in
accordance with Public Dealth Service (PS) policy. 1Ia addition,
there are procedures, other than through AAALAC scereditation, for
assuring adherence to proper snisal managessot practicas also
accepted by the P as appropriste asd adequate. This 1ucludes
assuranca by a responsible official that there has teen &
self-assessment and the facility (1) accepts ss msndatory the
*Principles for the Care snd Use of Laboratory Aniaals,” (2) 1s
committed to iaplemsnting the recommendations contajned in the
*guide for the Care and Use of lLaboratory Animals,” and (3) 1s
complying with the Animel Welfare Act and all other appiicable
federal statutes and regulations. Although not AAALAC accredited,
the other FDA laboratories follow these FiB standards as wall as
7DA's GLP Tegulations. Examples of the types of sachanisms the
various Canters utilise to ensure high standards of anisal care
are discussed below. -

The anissl facilities esrviug the Office of Biolopice Ressarch and
Review (OBAR) 4o the CDB and the fecilities of the ACTR are doth
fully sccredited by AMMLAC. Soth have formal procedures for
_1aforaing their staff of the policies ocu the care amd use of
aninals. Amoug other thisgs, SCIR and OBAR have adopted an
*snissl Use fora for Bxperimsntal Protocols” amd require every
tgveetigator using animals to provide & Committee on Care and Use
-of Animsls with detailed foformaties for evaleaticn of the
protocol. Investigators are required to iaform the Committes of
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eny changzs in the protocol which may be required during the
course of the project.

CVM has an Animsl Welfere Committee that pEovidos general over-
eight in the planning end conduct of intramural vesearch. CVM
requires that study designs be reviewed and approved bafore e
project 1s initieted end that all nomclfnical projects be moni-
tored in accordance with an establiehed quality assuraace program.
The eteff, which includas two veterinarians certified by the
American College of Lsboretory Animal Medicine is weil qualified.
Some etaff have received American Assocfation of Laboretory Animal
Science (AALAS) techuicien training and othere have hed 1ia=house
treining 1n the proper care end handling of animale. The Center
is moving toward AAALAC eccreditstion.

The Division of Toxicology in the CPSAR also has e protocol review
committes which reviews studies for campliance with established
guidelines prior to commencement end the CPSAN has e quality
Sssurence unit which monitore all the Center's laboretory studies.
Two veterinary sedical officere oo the etaff are responsible for
eseuriog proper anisal care.

CORH end the Office of Drug Ressarch and Review (opar), cbp, both
conduct relatively 1imited anissl rvessarch end therefors monitor
their work differently from the othsr Centere. CURH utilises the
AMLAC eccredited enimal welfere committes in the OMR, CDB, to
provide oversight and asetetance. The ODRR, CDB, thas w0 formel
cammittes, but aseuree, through responeible supervisors, that
studies are conducted in conformance with eppropriste etandarde
for animal care.

With regerd to extramural prograas, the Agency requires that all
ewardes 4netitutions ebide by written PR3 policy and procedurse.
Thie iacludee (1) having 10 place e grogras of satsal care shich
saete federal and Departmsat standarde, (2) providivg through
AAMLAC accreditation or defined self-assessment gprocedures
aseurence of {astitutional conformsnce, and (3) satataining an
enimal resesrch committes to provide aversight of the fostite-
tion's suisal program, facilities and associated activities.

In summary, the YDA has grocedures for agsuring that ite iotrs~
sural end extramural programs end practices comply with high
standarde for animal care and welfare. By virtes of the gsture of
their program requirements and the smownt of vessarch or testing
iavolving the use of animals, some Cesters bave more formal
procedures than others and more veterisary etaff capabilitiss.
The Agency will contious to assure adberence to sppropriate
standards and will contisus to iaprove facilities am! procedures
to establish and maintain suparior stasdards throughout the
organisation,

" 10
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I8SUR #5 - Is the historicai usefulness of animel testing in
humen bealth protection, the primary mission of FDA, properly
appreciated by our constituents?

FINDINGS:
——

As indicated 1n the discussions of the Steering Committee findings
on the first four issues, YDA practices amd procedures demonstraite
appropriate and umane use of animals and the Agency supports the
development of alternative tests. Development and evaluation of
procedures to miniaise the use of animmls ie & continual process.
Howaver, it 1s & fact that the use of suimals has besn and
contiaues to be assential to determinse the safety of products
regulated by FDA. It is important thet thie requirement be
recognised and understood along with the importance of promoting
proper use of animals.

The PDA uses & mmber of sechanisms for communicatiog {te need to
use animals in fulfilling ite responsibilities to protect pubdlic
health. These include attendance and participation by Agency
pereonnel ia meetings, workshops, counfersnces, sympoeis, atc.,
- which grovida opportunities to discuss fDA respousibilities,
raquiremente and actions. 1o edditice, FDA, through Talk Papers
aod publications such as the FD. r and the YDA Veterinar-
Jan, teaches other eagmente of the to {aform them
activitiee. The Office of Legislatioa and Information respoude to
Congreseional foquiries in these aress. Through the Office of
Scienca Coordination, FOA hae teen responding to gublic iequiries
(as has tha Office of Cousumer Affairs) and has been interacting
with the Offica of Tachuology Assesmmsut iu their assaesment of
“Alternativas t0 Anisal Use in Testisg and Sxperimeantation.”

The wethods of communication mentioned abova primariiy reach the
public at large and are useful and important. Just as importent,
howevar, 10 the iseusuca of guidelines describing testing require-
mente and protocole. These are essential to industry aod 20 most
cases grovida a rationals for the reguirement.

Although these machantens do a0t focws exclesively cu animsl
welfars, they ares wmll establieched precedures for communicatiog
with the broad range of FDA comstitesate. It 1s difficult to
aessee formally how succeseful FDA hes been 12 creating sn
avarenses of the essentisl tole snimals play, but resulte of polls
ovar the paet sevaral geare indicate a high degres of public
:  swaransee 80d approval of the Agency’s role 1o both human snd
animal health protection.

Through the channele mantioned above sdd through & renewed,

36
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concurted effort to be certain that industry understands Agency
requirements, FDA will continue to place the use of animsals in
proper perspective. It will also continue its policy to improve
the walfare of animals and to examine its requirements in an
effort to reduce the nmbers of snimsls needed.

- 62-314 0 - 86 - 4
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Recommendations
As ¢ result of ite review of Agency practices end procedures,
the Steering Committee has the followisg recommendetions.

1. Under the sponsorehip of the Office of the Commissioner,

organize aud conduct e series of wurkshops addressing the
following issuse:

a. Acute toxicity studies required throughout the Agency

This would be ettended by research end regulatory steff -
and deal with raquirements.for sponsors and for FDA
eteff, The objective would be to assure that averyone
uses the same terms in dealing with industry and also to
infora eteff meabers from each Center of the
requirements in other Centers.

b. Use of in vitro alternatives by various Centere

The focus would be on the sciemce, but an objective
would also be to maks staff members in each Center awmre
of the way other Centere utiliss ip witro sethodologies.
The Committee found that a gumber of unique methods are
under development and alsc thet some of the ssme basic
sethods are being used 1o different Centers for
differant purpoees. An axchasge of information and
viaws would strengthsn the Agemcy science base in this
area.

Co acncz and PHS practices and prucedures for the care and
ndiing of animals

As with the other areas, practices very from Center to
Center and Ageacy staff ssudbers can benefit by eharing
ioformation. It would also prewide au gpportunity to
iofom staff aseabers of develepmente at NIH and 1o eocme
other agencies since FDA participetes with tham in the
area of animal weifara.

2., 2sisbiieh an Agency-wide animal welfare committes. The
committee would be interdisciplinary and function as a
resource to the various Centere sad to the Commiesioner. It
would not have oversight reeponsibilitiee, but would be
advisory in nature.

13
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TARLE 1

CATEGORY: BDIRECT FOOD ADDITIVES AND COLOR ADDITIVES* AND
INDIPECT FOOD ADDITIVES

PURPOSE: Petition, Ragulatory support

Study Test Period Animals Used
Acute oral 7-14 da. rodent
8hort tere oral 28 da. todent
(cont. exposure)
Sudbchronic oral 90 da. redaat
90 da. rov-rodent
Chroanic 12 mo. rodent
12 mo. . non~rodent
Carcinogenic potential short term variedble
Carcinogenicity ' 24 mo. rodent
Combined Chronic/Carcinogenicity 24 mo. rodent
Teratogenicity 6-18 da. rodent,
: rebbie
Qeproduction w/tera— sultigeneretion rodent
tclogy phase
Absorption, distribution, h
seteboliem & elimination test dependent test dep.
Neuro-behavioral test dependent rodent,
rabbLit
Ismunotoxicity test dependent rodent

®* Por other than food colors, special tests would be required.
Bxamples are colors used (e) in cosmetics in the ares of the aye, (b)
in contect with mucous membranss, (c) in sutures, and (d) in
parenteral solutions.

14




Acute ishalation
Sye irritstion

junni irritation
Primsry okin &
corToeivity

Okia sensitisatson
Phototoxtetty

100
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‘ TAELE 3
CATEGORY: WUTRITION
PURPOSE: Nutrition labeling, n_guhtory surrort

Study Test Period Aninals Usad
Protein Quality 28 da. rodent
Vitaain D Bioassay 18-25 da. rodent

101 .
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TABLE 4
CATEGORY: CMEMICAL, BIOULOGICAL CONTANINANT:

PURPOSE: Regulatory support

Study Test Pariod Aninals Used
Subehronic 90 da. ain. swine
Chronic 12 mo. dog
Seafood toxin assays todent
Microbiological
Assays rodent,
rebbit
Chemical contam.
essays test dependent rodent
Matebolism test depandent test dap.
Reuro=behavioral test dependent rodent,
Tebbit
Issunotoxicity . test dependent rodent
17
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TANLE 5

CATEGORY: @PTEAINIC DEVICES, OTERR DEVICES AND RADIOLOGICAL
: PFRODUCTS

PURPOSE: !.tifion. Regulatory support

Study Test Period Animale Used
Ocular frritetion _ 3 wk, rabbits

& corneal metaboliem (Cluss III

contact lens saterials &

solutions)

Sensitiszation Study (Clase 7=34 da. guinea pig -
111 optlmalic products for

intraocular uae)
Acute Systemaic toxicity (Class 4 da. rodent

111 opthalaic device
producta)

Color additives (Cises III
opthalatic device products)

Biomaterial implant study
(Claas III opthalaic products
for intraccular use)

Acute oral tozicity
(Claas III contact lens
. solutions)

Primary ocular irritation
{Class III contect lens
accessory products)

USP Iatracutanscus test
(Claas II1 opthalaic products
for intraccular use)

Other davices & radiological
producta

Sane tests as fcr color edditives
(see Tabdle 1).

variable Tabbit, primste
cat

14 da. rodent

3 4. rabbit

3 da. rabbit

Tests hish dependent on device/
product and intendad use. Determined
on casa~by-case basis.

18
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CATEGOLY: NRW VETERIRAZY DRIGS
PURPOSE: Petitions, regulatory support

Study

Test Pariod

Speciest

Safety, Efficecy
Drug tolerance
Repro. studies
Tissua irritation
Combination drug
Drug disposition
Route of admin.

Intranammary infusion

Behavioral

use dcpond.gt
1-3 wks.
species/test dap.
drug dependent.
comd, dspendent
test dependent
drug d.pindont
8-10 da.

target species
target species
target species
target species
target species
target species
target species

dairy cows,
goats

target species

® Target species is the animal in which dreg is to be used.

104
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TARLE 7
CATEGORY: HNEW VETERIRARY DROCS, moor/l.owcm ARTNALS 4
PURPOSE: Petitions, regulatory supgort

-S_E_u_gL __ Test Period _Speciest
Subchronic oral 90 da. nonrodent
’ rodent
Chronic oral 6 mo. rodent
Chronic oral 12 mo. nonrodent
Carcinogenicity/comb. chivnic 2 yr. rodent
Hormonal 6 mo. monkey
Carcinogenicity 2 yr. rodent
Teretogenicity 6~18 do.. rodent
ﬁ{nodnet1§n/nutoun1c1ty 2 genaretions rodent
Special studies (neuro- test dependent test dep.

toxicity, cardf:-v:icular,
behavioral, etc.?

Carcinogenic potential in vitro varieble

20
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TARE 9 °

CATEGORY: Biologic Products
PURPOSE: Product Licensing, Product lot Relesss

PRODUCT TIFE Test Period ANIMALS USKD
411 Blologics sdminfstersd  Genaral Safsty 7 da. Guines pige
by injection Mics
Pyrogenicity 4 hrs. Rabbits
Aothrax Vaccine Potancy 24 da. Guines pigs
B3CC Vaccine ) Bypersensitivity &6 m.' Guines pige
Potsucy 6 uks. Guinsa pigs
Botulisum Antitoxin Potency 7 da. Mice
ébun Vaccine Toxicity 72 brs. Mics
Potsncy. - 14~18 da. Rics
Diphtherts Toxin Potency 40-66 hrs.  Mics.
Diphtheris Toxoid Yotsocy S wks. Guinea pigs
Diphtheris Aatitoxin Motency 7 da. Quinss pige
Partuseis Vaccine Toxdcity 7 da. Mice
Potency 28-31 da. NHice
Plague Vaccine Potency 4 wks. Mce
Tatamus Toxoid Noteacy 57 ws. Guinea pigs
Tetamis lsmme Qlodulin Poteacy 7da. . Guines pips
Tubsrculin ’ Safety. ¢ ws. Guines pigs
Potency 18-24 ¥rs. Guines pigs
22
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TABLE 9 -~ CONTINUED

PRODUCT TYPE Test Pexiod _ ANDIALS TBEDS
TyphotA Vaccine Potency 10-17 da. Mice
Iasmune Serum Globulin Potency 7 da. Guines pigs
Bepatitis B Vaccine Safaty 21 da. Kice
Safety ;: 2 Suckling mice
Safety . Chimpanzess
Potency 28 da. Rice .
Nessles Virus Vaccine Safaty 2] da. Nice :
Safety 14 da. Suckliog mice
= Safety 17-21 4a. . Morkeys
Musps Virus Vaceins Safety 2] da. Hice
Safety . 14 da. Suckiing mice
. Safaty 17-21 da. ° Motkeys
Nessles Virus Vaccine Safety 2] da. Mice
Safety 14 4a. Suckling mice
Safety 17-21 da. Nokeys
Poliomyelitis Vaccins Safety 21 da. Mize
: Safety 17-19 da. Motkeys
Potency 21 da. Wotkeys
Poliovirus Vaccine Safety 42 da. Guinea pige
Safety 2] da. Mice
Safaty 17-21 da. Notkeys
Safety 3 wks. Rabbits
Safety 14 da. Suckliog mice
fRabies Vaccine Safety 21 da. Mice
: Mm . 28 da. Rice
23
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Dr. GuesT. As a part of its cverall effort to reduce or avoid un-
necessary testing methods, FD/. has been carefully examining the
use of the Draize eye irritant t2st which utilizes test rabbits. Unfor-
tunately, the Draize test is still the most reliable method for deter-
mining the potential harmfulness, or safety of a product instilled
in the eye, such as ophthalmic drugs and devices and some cosmet-
ic products.

FDA is considering alternatives to the rabbit eye test and to
other animal protocols. Among the assays which show promise of
replacing the Draize test are cell culture methods using cornea and
other cell lines. In addition, in vitro cell culture research using a
protozoan species as a model for identifying ocular irritants and
tissue culture method utilizing excised cornea from animals or eye-
bank eyes are being investigated.

It is my understanding that a number of toxicological laborato-
ries are now involved in testing a battery of sensitive in vitro
assays reported to be useful in ranking as mild to s~vere irritants.
However, these assays need further development and cannot fully
yet replace the Draize test. "

Complete validation of an assay requires that it be tested on a
wide spectrum of compounds, in many different laboratories. In
vitro findings. must be related to in vivo and the results must indi-
cate that the assay is predictable, reliable, and reproducible.

Again, Drs. Raﬁ' and Willett have already commented extensive-
ly that is going on and is planned at NIH to reduce animal use. We
have a number of those things going on at the Food and Drug Ad-
ministration, and rather than detail that at this point I would like
to submit that for the record at a later time.

[The information follows:]
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National Center for Toxicological Research

It is generally considered that chemical carcinogens act through a
mechanism which includes damage to the DiA of the exposed organism.
These types of chemicals have been called genotoxins, i.e., toxic to
the genome. A multitude of short-term bioassays have been developed in
an attempt to detect these types of carcinogens including bacterial and
somatic cells in culture. The KCTR has used several of these systems
to help predict the potential carcinogenicity of a chemical; these
include the Ames Salmonella/microsome system; the Chinese hamster ovary
hypoxanthine quanine phosphoribosyl transferase system (CHO/HGPRT); the
CHO/sister chromatid assay (CHO/SCE); the primary hepatocyte/DNA repair
system and qut flora metabolic activation. These assay systems are in
vitro systems and do not use treated animals and are useful only in so
Tar as our present understanding of how genotoxic carcinogens act. All
of these systems can be utilized solely as in vitro systems or can be
coupled to the whole animal in an dn vivo[iﬂ vitro approach.

Ames Salmonella/microsome assay:

This assay is dependent upon reaction of a chemical or metabolite with
the DNA of a specially constructed bacterium. The DNA damage produced
may be transmitted as a mutation to the progeny of the treated parents.
This mutation can be quantified as the ability of the cells to grow in
a medium devoid of the amino acid histidine. When a population of
these bacteria are treated with genotoxic carcinogens the response is
usually dose-dependent. Many of the mutagens detected in this system
have been identified as animal carcinogens, hence its applicability to
predicting the carcinogenic process. This system is generally
insensitive to non-genotoxic carcinogens.

CHO/HGPRT assay:

This assay is depencent upon reaction of a chemical or metabolite with
the DNA of the CHO cell grown in a tissue culture environment. The DNA
damage produced may be transmitted as a mutation to the progeny of the
treated parents. This mutation can be quantified as the ability of the
cells to grow in a medium containing the quanine analog 6-thioquanine;
cells resistant to this analog have lost the purine salvage pathway
enzyme HGPRT. When a population of these mammalian somatic cells are
treated with genotoxic carcinogens the response is usually
dose-dependent. Many of the mutagens detected in this system have been
identified as animal carcinogens, hence its applicability to predicting
the carcinogenic process. This system is used to complement the above
system and is thought to have more relevance because the genome studied
is mammalian and not bacterial in origin and theoretically would be
mure predictive of the animal bioassay and from there the human. This
system is generally insensitive to non-genotoxic carcinogens.
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CHO/SCE assay:

This assay is considered to be dependent upon reaction of a chemical or
metabolite with the DNA of the CHO cell grown in a tissue culture
environment. It has also been shown, however, that alterations in

- nucleic acid pools can lead to increases in SCEs and suggests that

perhaps carcinogens which ~ffect pool size will be detected. The assay
is dependent upon the ability to incorporate bromodeoxyuridine (Brdu)
into the chromosome through two cell cycles and then differentiating
the sister chromatids. It has been observed that genotoxic carcinogens
increase exchange between sister chromatids in a dose-dependent manner,
hence its applicability to predicting the carcinogenic process. Unlike
mutations, the relationship of induction of SCEs to carcinogenesis is
less well undefstood. This system is highly sensitive and has been
shown to detect both genotoxins and some non-genotoxins. A further
advantage of this system is that any cell which replicates can be used
including lymphocyte of animals on chronic bioassay or lymphocyte from
humans in high risk occupations or humans exposed to potential
genotoxins.

Primary hepatocyte/DNA repair system:

This assay is dependent upon reaction of a chemical or metabolite with
the DNA of a primary hepatocyte cultured in vitro tissue culture
environment. The assay is dependent upon the incorporation of
radiolabeled thymidine, a precursor to DNA synthesis, into DNA during
the GO, G1, G2 part of the cell cycle and is referred to as unscheduled
DNA synthesis (UDS). It has been observed that many genotoxic
carcinogens induce UDS in hepatocytes in a dose-dependent manner, hence
its applicability to predicting the carcinogenic process. The
advantage to using hepatocytes as the target organism is related to the
a?i]ity of this intact cell to metabolize a variety of xenobiotics dn
vitro,

Gut flora melabolic activation:

An impressive array of enzymatic reactions can be performed by the
intestinal microflora on both-endogenous and exogenous compounds .

These reactions both complement and antagonize those carried out by the
liver. An in vitro semi-continuous culture system that simulates the
human large Tntestine has been developed at the NCTR to determine the
role of intestinal microflora in the metabolic activtion of potential
carcinogens. This approach is an interesting alternative to
traditional methods, e.g., laboratory animals and bacterial

- Monocultures or suspensions and a new tool in defining the

toxicoluyical role of the intestinal microflora.
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Dr. GuesT. Our hope is that these new tests will result in the re-
duction of anirals currently used in the whole animal tests.

In summary, Mr. Chairman, in recent years we have been
making a concerted effort to avoid unnecessary or obsolete animal
tests, to reduce the number of animals required in tests and to de-
velop in vitro alternatives' whenever possible. It is, of course, the
agency’s primary mission {o protect the consumer in the drugs and
foods area, and in carrying out this mission this agency must rec-
ommend testing procedures which have been universally recog-
nized as valid for deteing any ocular of an ophthalmic drug prod-
uct prior to its human use. .

The ayency regrets the necessity of animals being used for toxi-
cological *esting and has taken steps to promote humane treatment
of these animals as well to minimize the numbers of animals used
in testing and in research.

I will be pleased to answer any questions that you may have, sir.

[The prepared statement of Dr. Guest follows:]
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Mr. Chairmen:

The Food and Drug Administration (FDA) 1ike other components of the
Department of Health and Human Services, {s actively pursuing a number
of initfatives to insure the most humane treatment poisible for test
animals and to.reduce or eliminate entirely requiremeits for such tests

as ‘the Draize and u’so-

In their testimony this morning, Drs. Rall and Willett of the Natfional
Institutes of Heulth (NIH) present excellent overviews of Department
efforts to minimize the use of animal tests. They covrectly emphasize,
however, that since animals are the best surrogates for humans, there
will be a continued need for their use in research in order to minimize
risk to human health. This need is reflected in the principal law
administered by FDA, the Federal Food, Drug, and Cosmetic(FDC) Act.

FDC Act Requirements

The Act imposes on manufacturers the burden of demonstrating that their
products meet .the safety requirements of the law. Apart from the work
done by the National Center for Toxicological Research in Arkansas, FDA
conducts relatively Tittle toxicology testing of its own. Instead, we
reconmend the type and extent of testing we believe necessary for a
determination of safety -- and then review the data submitted ‘by

manufacturers to determine whether they meet these requirements.
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Thus, we require that all new human and animal drugs and food
additives undergo carefuyl testing in animals:
== to assess; thejr potential toxicity in humans ;
== to determine whether they have any teratogenic potential; and
-~ to determine carcinogenicity whenever there is the 1ikelfhood

of chronic expysure of humans.

Animal studies 'of human drugs are of particular importance in
determining- whether new products can safé'ly be tested in humans to
assess their potential therapeutic effect. Obviously, it woyld be
neither legal nor ethical to begin human trials of a drug until its
acute toxicity and other harmful potentfal effects have been carefully
tested in animals. g

Chemicals used as drugs to treat anjma'ls or 3s animal feed zdditives
require toxicity tes-ting for several reasons. One reason {s the
requirement to assyre safe use in the target animal whether it be a
food producing animal such as poultry or caitls o non-food animals
such as horses, cats and dogs. Another is the necessity to assure that
those chemicals used in food producing animals are safe if they become

2 camponent of human food as a residue.

Despite the need for animal testing to some degree, FDA has already
undertaken or plans to undertake afforts to reduce the use of animals

in research and testing and to avoid unnecessary testing methods.
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Acute Studies Workshop

On November 9, 1983, FDA sponsored an acute studies workshop atter
by approximately 150 persons from Government, industry and public
interest groups. The purpose of the workshop was to discuss the
scientific rationale, requirements and uses for acute tixicity stud
including lethality, to clarify the reaqulatory requirements for acu
toxicity data and whether there was ary longer a need for a
statistically exact L050 value, or the dose which kills 50 percent

of a group of the laboratory animals under study.

The following consensus points emerged from the workshop:

-- There was general agreement among Government and industry
representatives that the LDg, test is often credited with
greater quantitative and scientific accuracy than it merits ant
that there are other determinants of acute toxicity such as
site and mechanism of action, early or delayed lethality and
recovery rate that are better indices of toxicity and hazard

than L050 values per se.

-- The requirement for Lbgq tests anong Government agencies
and industry is much less than that perceived by the general
public. For example: FDA does not requive the use of the
LD50 test to assess the safety of the products it

regulates,

Industry and Government agencies support the development and
validation of alternative methods--those using as few animals

as possible.and those that use no’ animals.
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== United States Government 3gencies are cooperating on animal
walfare issues with other countries through organizations such

as the Organfzation for Economic Cooperation and Development
{OECD;.

FDA Steering Committee on Animal Welfare

As a result of this workshop, FDA established an Agency-wide Steering
Committee on Animal Welfare Issues to review its guidelines on the use
of animals and to recommend changes (where needed) to the Commissoner
of Food and Drugs. On August 15, 1984, the Steering Committee fssued

its final report which called for, among other recommendations:

== greater coordination among FDA Centers fn the use and
development of dn vitro alternatives to animal testing

-- finstituting more uniform Agency-wide pr:ctices for the care
and handling of animals, and

-~ establishing a permanent Fpa animal welfare committee.

The recommendations were adopted by the Agencv and at present there
is an active animal welfare committee. We would 1ike to submit a copy

of this Steering Committee’s report for the record.

Draize Test

As part of its overall effort to reduce or avoid unnecassary testing
methods, FDA has been carefully examining the use of the Draize eye
frritant test which utilizes test rabbits. Unfortunately, the Drafze
test is still the most reliable method for determining the potentia)
harmfulness, or safety, of a product instilled in the eye, such as

ophthalmic drugs and devices and some cosmetic products. FDA is




O

ERIC

Aruitoxt provided by Eic:

116

-5-

co-sidering alternatives to the rabbit eve jrritation test and to

other animal protocols. Among the assays which show promise of
replacing the Draize test are cell culture methods using corneal and
other cell lines. In addition, in vitro cell culture research using a
prcozoan species as a model for identifying potential ocular irritants
and a tissue culture method utilizing excised cornea from animal or
eyebank eyes are being investigated. Four toxicology laboratories are
involved in testing a battery of semsitive in vitro assays reported to
be useful in ranking chemicals as mild to severe irritants. Howaver,
these assays need further development and cannot yet replace the Draize
test. Complete validation of an assay requires that it be tested on 2
wide spectrum of compounds, in many different laboratories. lﬂ_liggg
findings must be related to in vivo data and the results must indicate

that the assay is predictable, reliable, and reproducible.

Research Activities-

Drs. Rall and Willett have already commented extensively on the
research that is being done or planned at NIH and elsewhecs to reduce
the use of animals in testing. Rather than detail specific FDA
activities at this time, I would like to submit for the record, a list
of research activities which we have undertaken to develop new and
appropriate tests which will efther replace or refine existing tests.

These we hope will result in 2 reduction of animals currently used in

whole animal tests.
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Conclusion

In sumary, Mr, Chairman, “n recent years we hgve been making a
concerted effort to avoid unnecessary or obsolete animal tests, to
reduce the numbers of animals required in tests and to develop Jdn vitro
alternatives whenever possible. I should remind the Subcanniftee that
the Agency's primary mission is consumer protection. In carrying out
this mission, the Agency must recommend testing procedures which have
been demonstrated to be univerially recognized as valid for detecting
any ocular irritancy of an ophthélmic drug product prior to human use.
The Agency regrets the necessity of animals being used for
toxicological testing and has taken steps.to promote humane treatment
of these animals as well as to minimize the number of animals used for

testing and research,

We will be pleased to answer any questfions you or the other

Subconmittee members M2y have at this time,
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Mr. WALGREN. Thank you all for your testimony.

Is there some way where we can get some feel for the relative
effort that is going into alternatives as opposed to the bziance of
effort that is ongoing in your respective sinops?

Dr. Willett, your office is quite focused on alternatives, isn’t it; is
there other research going on there other than alternatives?

Dr. WiLLerT. The section is focusing specifically 2n non-mamma-
lian models in the cell and culture system.

ferrt"? WALGREN. You said that it is about $1 million worth of
effort?

Dr. WiLLETT. That is just what this gection is entailing in its ac-
tivities in support of major resources in chis area, things that are
gervicing the needs of a very wide ran%e of the biomedical research
community. The activities within NIH’s research portfolio as a
whole, that employ nonmammalian systems, “are the kinds of
things that you mi’ght refer to as alternative micthodologies, i8
fairly large, some 2 {,ercent of the entire portiolio has been that
slié}?%e as far back as I personally have been tracking it, which is

Mr. WALGREN. Now, there we are talking about alternatives to
mammals? ‘

Dr. WiLLErT. That term becomes very difficult to utilize in talk-
ing about the research domain, because usually when an investiga-
tor selects the model system for the study that they have in mind,
the system they select is one that is suited to answering the ques-
tion that they pose. It is difficult to ask the question, are there al-
ternatives to animal models in research, or mammalian models in
research, because you would use a mammalian model when that
gystem was suited to your investigation.

Mr. WALGREN. Or viewed as suited.

Do you know of situations where something maybe had been
dnne that way, but that when someone comes ong and proposes a
_new basis of the research, or a new model, a nonmammalian
model, that they then have difficulty getting research with that in
their protocol as opposed to the way it has always been done?

Dr. WirLert. I have no real evidence for that. If you look at the
use of cell and tissue culture systems as ‘models across biomedical
research since their first inception, 1 don’t know how many years
back that occurred, those items now are almost a routine tool

within biomedical research as a whole. You will find almost any

tion, physiology, whatever, utilizes that technology. So those model
gystems very rapidly were incorporated into the portfolio tools used
by the research community. )

Mr. WaLGREN. Has your office made awards in support of new
model development? ;

Dr. WirLerr. No; our support so far has been exclusively for the
American-type culture collection, and this MIT Cell culture center,
and the partial support, and that has taken us to the limits of the
funds we have available?

Mr. WaLgREN. Do those predate your office?

Dr. WiLLerr. The American-type Culture Center did, that was
stfxtgported by NIH funds at sort of the organizational level of the
office of the director; and then those dollars were also moved to the

122
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division. The division had always had responsibility for administer-
ing the activity.

The MIT Cell Culture Center is a new activity.

Mr. WALGREN. What is the dollar value of that?

Dr. WiLLETT. That is about $256,000.

Mr. WALGREN. And is there any other new activity, that you are
supporting now? L

. WILLETT. Outside of the partial support, no, for the other ac-
tivities that were mentioned. The Nematode Center at Missouri,
which we partially support with the -Aging Institute; the National
Diabetes Research Interchange, which the division is sharing sup-
port with the Arthritis Institute; and the CDNA libraries which we
suﬂ;ort, sharing this activity with child health. :

o . WALGREN. What is the measure of new activities supported
since the establishment of your office?

~ Dr. WiLreTT. Through the section?

The new activities would be $256,000 with—roughly $500,000.

Mr. WAmnEN.vApproximately $500,000—out of the total is $1
million at this point? v

Dr. Wiirerr. $1.1 million. :

. Mr. WALGREN. Let me ask Dr. Rall, then can you respond to the

same thought; how much new is going on in the area of alterna-

tives? When you look at your budget and you break it up, are we

talking about—what Percentages are involved in the direct pursuit -
of alternatives?

Dr. RawL. There are a couple of ways of answering that. As I
tried to point out, we have been deeply involved in that since the
early 1970’s. In fact, I chair, and was on the organizing committee
of an effort that NCI, and NIGMS, and NHLBI sponsored a confer-
ence on comparative pharmacology, which really deals with much
of this, back in 1967. o .

‘So our support has been growing, but it started at a fairly e
level back in the early 1970, It is somewhere between $10 and $15
million a year. That does not include the new request for afplica-
tion, that I mentioned, on nonmammalian species and toxicological

Mr. Wararen. How much money is involved in that?

Dr. RawL. We don’t know yet, this depends upon the quality of
the grant applications and next year’s budget, which we don’t quite
know yet. I would ine a couple of million dollars, but that is a
figure that I shouldn’t held to. S

.. A couple of general observations. In science you look for the sim-
plest system that works. Arid this actually forces science to move to
nonmammalian systems, which tend to be simpler and also less ex- -
ﬁmtii\gg And that is a constant pressure that I think is going on all

e time. - R L s
. Second the toxonomy isn’t right to look for alternative methods.
Nobodly_ labels their research that way. So it becomes an almost im-
po:atig e task to go into a large catalog of research efforts and pick

" In our toxiological efforts where we want to develop better meth-

ologies we would describe it as ‘development of new and better
,method}olosies. If you ask for alternative tests, you wouldn’t find it.

it e ew,
[ L0 B
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Mr. WaLGreN. Yes; but am I not right in thinking that the Con-
gress has asked for your agencies to pursue this in particular, and
although, when you look at the research that is done out there that
is investigator-initiated, you might not see it leaping out as alterna-
tives, nonetheless you are charged with administering a program
that is designed to have a purpose, and one of those purposes is the
development of alternatives. What effort can we show to the public
that is targeted and designed to pursue that oal?

Dr. Raty. I think our RFA is precisely on. It was——

Mr. WALGREN. RFA is that again?

Dr. RaiL. Before this nonmammalian species, this is precisely
what I think you all wanted. I discussed with some of the animal
welfare people this precise project over the years.

Mr. WaLgren. Yes; I think so, too.

What 1 am getting at and I don’t want to be undercutting——

Dr. RawL. The other thing, we do this in the normal day-to-day
business, we are always looking for better methods, and many of
those are what would be called, currently alternate.

Mr. WaLcreN. Yes; but realizing that you have always done that,
the question is one of how successful are we in finding it?

When we look at the budget of entity as a whole do we see that
alternatives are thin layer of—whatever you call it—on top; or are
they building in terms of that effort to occupy a reasonable amount
of our budget? -

Dr. RaiL. In our MTP, which is around $70 million, they are
about 20 percent. They have built up from about 8 percent over the
past few years. :

Mr. WALGREN. Is a lot of that in the gene——

Dr. RaLL: A lot of it is genetic toxicology, because some of the
gimpler systems are just beautifull available for that sort of stuff.

We also, of course, are interested in other things. The teratologi-
cal effects, we are trying to study by using orgen culture, and so
forth, and so on. L

Mr. WALGREN. Let me ask you this, if you were to set aside the
gene carcinogen tests, that 20 percent would be reduced substan-
tially, would it be reduced to 3 percent, or 2 i)ercent?

Dr. Ratt. I don’t know. I will go back and look.

Mr. WaroreN. I would appreciate that.
~ Dr. Raww. It will be reduced substantially.

Mr. WALGREN. Proportional measure; it is just & way of letting
all of us know how inuch of an effort is going into one.

‘Dr. Rair. And we do expect this grant golicitation will bring
forth many interesting ideas. I have scanned the applications and
they should be a lot of fun. S

e are, of course, now being—with this we will help support the

Johns Hopkins and Rockefeller University effort.
_ Mr. WALGREN. Well, then let me ask Dr. Guest, if I am not cut-
ting you off, Dr. Rall, that this same measure at the FDA, is there
any substantial proportion of funds being allocated to the pursuit
of alternatives at this point?
. Dr. Guesr. I think we could furnish that.

[The information follows:]
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FDA Resources Related to Pursuit of Alternatives to Animal Testing

Although FDA does not budget specifically for research on alternatives
to animal testing, the Agency does perform research to develop test
mnmutMtueﬂﬂw,mmamwnemdmmrﬂnMemmaMM1
testing so that FDA can better ensure that food and drug products are
safe to consume. In fiscal year 1986, FDA will spend approximately
$1.0 million, including 15 Full Time Equivalents (15 people working
full time for one year each), in support of research on quality control
methods that will substitute for currently used animal tests. Funding
for the past three years hzs been approximately at that same level as
well.
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Center for Veterinary Medicine

Dirofilaria Immitis (Heartworm) Mode):

The University of Pennsylvania was funded by FDA to develop an in vitro
model to scresn and evaluate the biochemica] properties of compounds
against precardiac and microfilarial stages of D, Immitis. Such a
model may provide an alternative to using domestic animal species for
preliminary evaluations against developing stages of filarial
parasites,

Xenobiotic Metabolism Model:

The University of California at Davis was funded by FDA for the purpose
of.developing and validating an in vitro model that would both improve
and expedite the process of assessing the hazard of drugs and Chemicals
in food animal species. The program objectives were to determine

(1) whether an in vitro model based on isolated bovine hepatocytes is a

(2) whether the bovine hepatocyte is valid for predicting the
generation of metabolites in the vhole animal, and (3) the metabolic
fate of selected chemical substances in vivo (cattle) and in vitro
(isolated hepatocytes). -

Center for pevices and Radiological Health

Peripheral Lymphocytes in Culture:

The v:ze . of the peripheral lymphocyte in short term in vitro cell
cultu:2s is a basic resource in the study of mammal¥an cﬁromosomes,
incluaing humans, both to determine the chromosomal complement of an
individual and to monitor changes in the chromosomes during some
interval, Techniques have been developed to permit the use of

mice. The two types of responses have not been correlated.
Sister Chromatid Exchange:

Cells in culture, including peripheral lymphocytes, can be examined
after use of special strains to determine the frequency of exchanges
between the two sister chromatids of the cells! chromosomes.  Under
some circumstances the appearance of sister chromatid exchanges
parallels mutagenesis; a study correlating the two types of changes was
performed after Uy radiation exposure. At present, however, the test
is viewed as yseful for mnitoring and for following up exposed
individuals. As an indicator of genetic damage, the test should be
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used in combination with other genetic test systems. . The sister
chromatid exchange system may have potential use in monitoring
Jeechates from implanted medical devices, and preliminary studies have
been conducted with such an aim. A known problem for use of the
exchange test in humans is that smokers react differently from
non-smokers.

Corneal Cells in Culture:

Techniques have been developed and described for the separation of
epithelial and endothelial cells of the cornea and for establishing
cultures of both types of cells. The cell cultures have been used to0

study cell responses to ionizing and microwave radiations.
Mutagenesis Test System:

substantial work has been performed to develop and test a cell line
from a mouse lymphoma for quantitative mutagenesis studies of a variety
of substances. The "Clive" strain of a standard line - L5178Y - has
been used to test for mutagenicity of ultrasound, photosensitizing
chemicals, selected other chemicals, and ultraviolet, and to compare
the mutagenicity of a series of standard lamps. The test strain
continues to b2 used widely among laboratories interested in genetic
toxicity. Data derived with this test system have been used in
regulatory actions involving light-emitting electronic products.

pifferential Sensitivities:

Separate strains of the L5178Y mouse lymphoma cell line have been
developed - H5178Y-R, which is highly tumorigenic, x-ray resistant, and
UV-, heat, and drug-sensitive; and H5178Y-S, which is non-tumorigenic,
x-ray sensitive, and UV-, heat- and drug-sensitive. These strains hav2
been utilized to examine radiztion and chemical mutagenesis, and to
examine factors that relate mutagenesis with carcinogenetic potential.
Data obtained with this iest system have been used in regulatory
actions involving light-emitting electronic products.

Neoplastic Transformation in Cell Cultures:

Methods have been developed that permit direct inspection of cell
cultures to identify cells that have Jost contact inhibition; that is,
crowded cells will resume proliferation and will pile up in a growth
pattern associated with cancer cell g~owth. The transformation assay
has been used to examine radiation and chemical carcinogenesis; data
from use of the system have been used in regulatory actions involving
1ight-emitting electronic products and -photosensitizing chemicals.
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Viral‘Probes:~

-The use of viruses has been exploited for development of methods for
cellular studies of acute toxicity. To date, it has heen determined
‘that_the ability of cells to support replication of viruses closely
parallels cell survival. The viral probes have been used to screen a
. group of photosensitizing chemicals, some phototherapeutic drugs, and a
known carcinogen. The carcinogen use was associated with an
enhancement of reactivation of cellular capacity to supjiort viruses.

Cell Toxicity Reactions to Medical Devices:

Evidence is accumulating that some types of medical device materials
react in the body and may underao sufficient change to impair the
function of the implanted device. Methods are being developed to
examine materials placed in tissue cultures, with cell toxicity as an
endpoint, to determine what changes are aoparent in the material, and
to examine the possibility that highly reactive states of certain
metabo]}tes of the cells may be associated with deqradation of the
material.

Biotechnology Probes:

Work is under way to develop DNA probes for use in toxicity testing.

At present, analysis of DNA fragments resulting from restriction enzyme
digestion of DNA are being used to detect abnormal genes. The
fragments are being marked - hybridization of the fragment with -
specific DNA sequences, with viral and bacterial DNAs, and with RNA
‘thus forming complexes that can be used either qualitatively or
quantitatively to deotect the presence of the substance of interest, or
to locate and jsolate the substance, or to observe its behavior during
and subsequent to the application of a stressor of the test system.

Cellular Immunity:

Immunological defects are present in a number of human disorders that
heighten sensitivity to radiation, and include ataxia telangiectasia,
xeroderma pigmentosum, Bloom's syndrome, and systemic lupus
erythematosus. Studies are underway to develop suitable cellular
systems that can be used to study immune responses. Such systems
include cell membrane modification (remode11ing) so that the receptecr
areas change their functions in attaching molecules at the cell
membrane surface; and the modification of the attaching molecules -

- modulation of antigens. In these studies, ELISA-1like probes will be
developed and used.

./52=314 ¢ - 86 -5

ERIC

Aruitoxt provided by Eic:



126

Cell Chemotaxis:

Macrophages, and in certain situations monocytes may respond to the
presence of foreign substances and migrate to the site of the
substance. Methods have been developed to examine the migration of
macrophages across of porous membrane to a diffusable substance. . Such

recruitment of macrophages from implanted devices can present evidence
of materials leeching from the device. Aspects of cell chemotaxis have
been pursued in studies of ultraviolet and mic-owave effect. In
neither case was chemotaxis clearly demonstrated, although cell
migrations were observed. .

Center for Food Safety and Applied Nutrition

Percutaneous Absorption Methods:

Testing is done to improve in vitro methods for measuring and
predicting percutaneous absorption of cosmetics. Methods are being
developed, using tissue culture media, to maintain viability of skin
during in vitro studies.

Culture - In Vitro Cardiotoxicity:

Testing is done to improve and validate an in vitro system through the
use of primary cell cultures of neonatal rat hearts for rapid and
convenient evaluation of potential cardiotoxic agents on isolated cells
from target organ tissue, and of the impact of nutrients on cell
function and resistance to cardiotoxicity.

DNA Repair in Primary Rat Hepatocytes - Procedural Aspects:

Testing is done to identify and define several methodo]bgica1 aspects
in the conduct of the DNA repair test with primary rat hepatocyte
cultures in an attempt to standarize the test for unifermity and
reproducibility between experiments with emphasis on weakly active
agents and low doses of active substances.
"Evaluation of S. Typhimurium Strain TA97A:

Testing is done to determine whether Salmonella typhimurium strain .
TAS7A is more effective at detecting Mutagens than strain TA1537.
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In Vitro Transformation Method:

Testtoy is dor develop a metabolic activation system for in vitro
“irasiormation assay using BALB/3T3 cells.

In the evaluation of chemicals for carcinogenic or tumor promoting
potential, in vitro transformation is unigue in that the endpoint
measured f¢ the alteration of cell morphology. This assay can be used
to identify chemicdls not readily detected in mutagenesis assays. The
cultured cells, however, do not have the capacity to metabolize all
chemicals to their yltimate reactive forms. A noncytotoxic exogenous
activation systém is a critically needed component.

-Cryopreserved BALB/3T3 Clone A31-1-1 cells will be used for the study.
This clone has been characterized with respect to saturation density,
cloning efficiency, doubling time and responses to model carcinogens.
Effort will be directed toward the development of a metabolic
activation system which can be incorporated into the in vitro
.transformation assay. Microsomal fractions will be prepared from ’
- rodents and tested first for their cytotoxicity then for their ability

to activate selected chemicals to induce morphological transformation
of the cells.

Biochemical Indices of In Vitro Developmental Toxicity:

The objective of this study is to evaluate interactions between
nutritional status and exposure to natural toxicants on embryonic
development. fhe rodent embryo culture system developed and

standardizsed in previous fiscal years will be utilized in these
studies.

Development of Biochemical Correlates of In Vitro Evaluation of Natural
Toxicants: - :

The objective of this study is to develop biochemical methods for the
in vitro evaluation of food related toxicants, specifically the use of
2 kTdney explant system for the investigation of renal toxicants.

Biochemical Parameters - Macromolecular Biosynthesis:

Testing will develop and utilize sensitive methodology to study the
subtle effects of natural toxicants on macromolecular metabolism in
animal cells.
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In Vivo and In Vitro Models for Dermal Toxicoiogy:

This study will continue to investigate and jmprove in vivo and in
vitro testing procedures intended to predict human skin irritation,
Sensitization and phototoxicity associated with exposure ic cosmetic
ingredients or products.

In Vivo and In Vitro Models for Ocular Toxicological Research:

The objective of this project is aimed at conducting in vivo and in
vitro research to improve testing orocedures for evaluating eye
Irritation and other aoverse ocular effects.

Isolation of Foodborne Pathogens and Evaluation of Their Relationship
to Human Disease:

Testing is designed to develop a saacific serological assay for the

A. hzgroghila B-hemolysin (cytotu. c-enterotoxin) that is active in the
Fabhit 3leal loop and suckling mouse assays. To identify virulence
determinants of A. sobria and A. caviae.

Pathogenicity and Incidence of Foodtorne Microbes:

Testing will develop, design, and jmplement new tests for foodborne
microbial pathogens. Most of these tests will be based on DNA
hybridization methods used to detect specific genes that are essential
for microbial virulence. Effects will be made to develop synthetic
deoxyribonucleotide hybridization probes for these genes.

Pathogenicity Surveillance Mechanisms and Incidence of Foodborne
Microbes:

Objectives of this research are to purify the enterotoxin produced by
Yersinia pseudotuberculosis, develop antibodies directed against it,
and develop an immunological test to detect .the enterqtoxin.

Collaborate with Mr. Robert Becker, FDA, Dauphin Island, Alabama, on
the screening of clinical isolates of Plesiomonas shigelloides. This
screening will be performed in adult rabbit iieal 1o0ps and tissue
culture models.

To isolate and characterize the factor(s) produced by Vibrio cholerae,
strain CVD 105, that are responsible for the virulence of this microbe.
This strain is devoid of both the vibrio cytolysin and cholera toxin,
yet continues to produce diarrhea in human volunteers.
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Pathogenicity and Incidence of Foodborne Microbes:

The study will identify the virulence factors produced by clinical

isolates of Campylobacter species. To develop regulatory tests for the
identification o¥ pathogenic isolates from foods.

Camnyiobacter iejuni/coli cause between 5 and 10 percent of all
diarrhea n the United States. This is more than the number of
infecticns caused by Salmonella spp. and Shigella spp. combined. Since

the mechanisms of patﬁogen1c1€y for CampyTobacter spp. are unknown,
this study is designed to identify the responsibTe virulence factors.

Isolation of Foodborne Pathogens and Evaluation of Their Relationship
to Human Disease:

Tesid, g will -sveler rs
pachogenic fro.: dor
opportunistic pathagévf.

.1ble Taboratory tests that will distinguish
#2niC strains of V. wulnificus and other

Enzymati¢ and Chemical fn Vitro Methods to Evaluate the Protein Quality
of Infant Formula: )

The study objectives ars i surther expand the data base on the use of
in vitro methods and to tesi the appiieability of selected in vitro
methods for determining the protein quality of infant formuTas. —An in
vitro enzymatic digestion method tested in house predicted moderately
welTl the digestibility component of protein quality.

Methodology Development - Mutagenic Testing:

The objective of this work is to evaluate and jmprove upon methods that
have been devised for the detection of mutagenic and carcinogenic
chemicals in certified colors.

Chemica%/Instrumental methods for vitamin analyses: Methods are ynder

study that would replace current bioassays for vitamins, e.g., the rat
bioassay for vitamin D.
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FDA Research Initiatives Which Will Replace or Refine Existing Tests

The following research activities are being or have been undertaken by
FDA to develop new and appropriate biological tests which could replace
or rofine existing tests and reduce the number of animals currently
used.

Center for Drugs and Biologics

Pyrogen Testing:

Guidelines are being written and will be completed within the next
several months defining what a manufacturer must do to use the Limulus
Amebocyte Lysate (in vitro) test to replace the rabbit pyrogen test
(in vivo). Many manufacturers have already.switched from the use of
rabbIts to the use of the horseshoe crab amebocytes for testing for
endotoxin.

Plag.e Vaccine:

Dver the past several years FDA has had a contract with the Department
~ of Navy to develop a single, direct Enzyme Immunoassay (EIA) (in vitro)
that can be used to standardize plague vaccine lots based on their
content of the protective components. This assay would replace the
bioassay {mouse test) that is presently the only means of calibrating
plague vaccine. It appears that the in vitro test will replace the use
of mice within the next year or two. —

Oiphtheria Antitoxin::

The tissue culture microtiter technique involving challenge of diluted
diphtheria antitoxin with toxin in cell culture is being developed to
replace the guinea pig (in vivo) test.

Rabies Vaccine:

Reagents and Techniques for in vitro potency testing of Rabies Vaccines
using the Single Radial ImmunodifFusion (SRI0) Technique have been
_developed. - These techniques are similar to those used for influenza
virus potency testing and could lead to an improved rabies vaccine
potency assays and eventual replacement of the standard NIH mouse
potency test. An international collaborative Study is being Initiated
and will involve control agencies and/or manufacturers from the
following countries - United Kingdom, irance, Germany and Canada.
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Dr. Guesr. Recognize that much of the activity that we have
going on in the alternatives area has to do with substituting for
safety and efficacy testing, 80 there is a large incentive in the drug
industry and the food additives industry to move in those direc-
tions because of economics and public opinion.

We are not.primarily a research group, as you know. Our re-
search budgets are relatively small as compared to some of the
other HHS agencies.

I can cite for you a number of examples where we have spent
time and money in order to develop the quality control kinds of
‘tests that “woulg' substitute for animal use. For instance, in several
viral vaccines we are now using in vitro testing techniques for in-
stance. for the inactivated polio vaccine, for the rabies vaccine, and
for the hepatitis vaccine. '

Another test that we routinely ask for from a drug sponsor are
those things that would detect Kmﬁens or endotoxins in injectable
drug products. The system for the horseshoe crab, ameba site test
in lieu of the rabbit is coming to favor and is being widely used
now. , _ ‘ : *

We have devel?ed model systems to test drugs for use in heart
fgvor‘il;tlthetz:py in dogs so that we reduce the number of dogs needed
or ting.

Mr. &'Ammm You have submitted for the record a list of the
research activities. If you asked the question, though—and 1
haven't seen that list, so I look forward to that—if you were asked
a question, how many programs has the FDA initiated in the last 8
years in direct pursuit of alternatives, would there be a good
answer to that? : x

Dr. Guest. I think the amount of dollars spent as relates to our
research budget would be substantial, but I would have to furnish
that for the record, I don’t have it in front of me. :
‘Mr. WaLeren. Let me ask you if you would furnish that for
record 8o that we can focus on those last 8 ears to uee what is de-
veloping. And that is the real question, whether there are some -
things pi::ning that we can be enccuraging and that you are ob-
viously seeing before we see them. - :

- Mr. Boehlext, ... - T

Mr. Bosmugt, Dr.- Willett, ‘are NIH grants reviewed to insure
that animal use is cut to a minimum? o -

- Dr. Witerrr. Not directly—but I em going to answer, yes, in the
following sense. That when a research Pro is reviewed by the
peer review group examining it, they will look at the suitability of
the systems that the,inven?jragtor-is proposing for use to obtain the

objectives he ‘says:are: wo obumnn% That will include, if he
using anﬂntmnl" model, what one he i8 going to use, why he is

*Boing to use it, how many, et cetera. To the extent that that would

. it wo

ina Jaroprinte in the eyes of his peers i1 the science community,
: definitely be reviewed. .. ..
- Mr. Bommurnrr. Have you ever canceled any projects because of
state and Federal regulations on animal research?
- . Dr. Wiazrr, Have I? :
Mr. Bomnisnr. Well, NIH? = -

. WiLLerr. Canculed research projects; yes. There was one case

in point—you mean prior to review or—— - :
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Mr. BoEHLERT. When the award has already been made, a project
is in process, you have reviewed the progress and made a determi-
nation that it should be canceled; have you ever done that?

Dr. WiLLerr. I really can’t answer that, but 1 am sure I could

, suﬁ»ly that to you. I could check back with my colleagues.

r. BoeHLEkr. Dr. Rall, when you added parenthetically that
you are not an expert on dairy cows, my ears perked up, because
with your credentials, and your experience, an the fact that you

. are nov an expert makes you an ideal candidate to run that pro-
gram. We 'might get some common sense.
H;)w close are we, Doctor, to finding an alternative to the Draize
test? '
Dr. RaLL. I really don’t know. Again, I just have not followed the
Draize test. That i8 not an area of toxicological investigation that
we have pursued. o 4 |

Mr. BoeHLERT. Dr. Guest, would you be the person to ask?

Dr. Guest. My sense ic that we are very close. And very close in
science i8 maybe 4 or 5 years, sometimes, but that is close.

1 think probably Dr. Goldberg is probably better equipped to
answer the timing than I am, but I am encouraged by the progress.

Mr. BogHLERT. You mentioned—you reported on that acute stud-
jes workshop, and if I read what you are saying correctly, you are
not very enamored with the LD-50 test. You say FDA does not re-

quire tohe use of the LD-50 test. Do you do anything to discourage

Dr. Gurst. We have gone about very carefully expunging any
words that have to with that kind of toxicity test from an, guide-

lines or regulations that we have. And, in fact, I guess, the latest to
go was in May of last year, when we stopped requiring it on some
antitumor antibiotic batch testing. =
‘What one does is explain in guidelines that these are the kinds
of tests that are necessary, are certainly not the LD-50, and then
_ the.scientists as they review the protocols that the drug sponsors
bring forward,. look for signs of either. excessive use of animals or

" . excessive procedures in terms of humane.care of animals. So, I

think, probably, yes; and as well as every time we are asked, and
any. time anybody will listen, we tell them that the LD-50 is cer-
tainly not the precise kind of test that we need. -

Mr. BoetresT. Would you say the use of animals in testing ison a
decrease, leveled off, increasing, what do you think?

Dr. Gussr. The numbers are_not very precise, and you can’t set
many trends if you have to ask for numbers. But my impression,
just having been in the'business for awhile, is that the incentives
are away from animal use, : ,

.Mr. Boenrest. Dr. Rall, you are nodding yew,
Dr. RatL. Unit and level are going down, I would guess. But
again, that is sense, that is not hard data.

Mr. Boemwsrr. Dr. Willett, do you have the same sense? -

" Dr. WiLerr. 1 really don’t know with the information that is
available. o ' -
- Mr. WALGREN. If the gentleman would yield? =~ -

‘You look at NIH’s budget, the amount that is bein%spe’nt on re-

search involving animals is going up. I would gather that the

%
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amount that we are able to identify for nonanimal research is ex-
tremell{AlIiLmi%d.,

Dr. . One comment; the NIH budget over the last 6 years in
constant dollars, has been level.

Mr. WaLGrEN. But is that to again say that the amount spent on
animal testing, the amount spent on projects which use animal
testing has not gone up? _ _

Dr. RALL. The amount has gone up. But it is my sense that you
- are buying the same amount of research, the same amount of

animal testing. I don’t think animal ex{erimen'tationf—l don’t
think it has gone down, but I don’t think it has gone up either.

" Mr. WaLoreN. Has the amount of money in direct pursuit of al-
ternatives increased?
- Dr. WILLETT. Again, if we use in testing I would imnagine, yes. If
you look at the total package of the NIH portfolio, that category
that doesn’t use either mammals or human subjects has again re-
mained essentially constant since 1977, if that is of any use. '

‘Mr. BogtLerT. Dr. Guest, one last question. On page 4, you say,
our agencies or our Government are cooperating on animal welfare
- issues with other countries through organizations like the OECD.
Are we the teacher, or are we the student?

Dr. Guesrt. Oh, I think we are often the leader in those areas in
. developing harmonized guidelines, and re uirements that would be

acceptable around the world in testing. go"l think quite often we
are the teacher. We always learn; but we are obviously a leader.

Mr. Bornrert. That is good to hear. Thank you very much, no
further questions. : :

Mr. WatGreN. Thank you, Mr. Boehlert.

What hall.al)i»ens when budgets are reduced—and we had a reduc-
tion in April of this year—were the non-animal alternatives pro-
grams were reduced more than other programs were reduced, or was
the reductions equal? .

Dr. RaLL. At least speaking for my institute, it was on a case-by-
case basis. It was an attempt to determine whether or not each
grant could take 5 or 10 percent decrease to make up for those that
couldn’t take any. I saw no trend either for or against the use of
whole animals. , :

Mr. Wareren. How about the other agencies involved?

. Dr. WiLLETT. In the case of the division, the reduction was the
same in all the areas. ‘

Mr. WALGREN. And how about FDA? ; o

Dr. Guest. I don’t see any disproportionate cut, Mr. Chairman.
.. Mr. Wararen. Do ;}rou have access to a nuclear magnetic ma-
chine, is it economical? . : ‘ :

- Dr. Rats. It is terribly expensive in terms of the first cost. It

used to be known as nuclear magnetic resonance, but it has noth-

ing to do with radioactivity, so its name is changing. It has to be in

tqither a building with essentially no steel, or a constant steel
rame. - L : . '

~ Mr. WaraReN. Yes, I know it is expensive. :

Dr. RaLL. But we think in the long run it may be very economi-
cal once you get over the capital cost of buying it and installing it.

Mr. WArGrEN. Have we bought it?
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Dr. RaLr. NIH has a number, and we have—NIH has at least
one that is suitable for patients. We are buying two machines
which are suitable for animals. ) )

“Mr. WALGREN. Do we have them now. Are we running ani-
mals——
 Dr. RaiL. Oh, yes.

Mr. WaLGreN. That is good.

Dr. RawL. We would be glad to submit for the record some of the
pictures, they are awful impressive.

Mr. WaLGREN. Dr. Rall, you are really on record as feeling the
%D—5(()is test is a pretty—not so useful measure of measuring health

azards. ‘ :

.~ Dr. Rarr. I would like to make one comment about the LD-50
test. I think it has gotten a bad rap today in a sense.
- It was designed back in the days of tinctures and elixirs and
pharmaceutical agents that were made by taking a plant and ex-
tracting it—digitalis for example, tincture of digitalis was the
standard treatment for heart disease. Tincture of digitalis is a very
uneven compound. Some plants had much more than others. And
so you were faced with a very variable, but basically highly toxic
medicine.

The LD-50 was designed to try to calibrate the toxicity of each
batch, so that you could make it uniformly toxic when it went out
to the pharmacist, and that is its real tﬁ;:lnrpmle. And for that reason
you needed a kind of precision that I think we don’t need anymore.

And the sort of range finding tests and so forth are quite ade-
quate for today, use less animals. But in its time the LD-50 saved a
lot of people from digitalis toxicity. But I agree that there is
almost, almost no place for it. S , :

Mr. WALGREN. But yet the companies still use it. Even though
you have eliminated it from your specific requirements, there
seems to be a momentum out there that if somebody wants to have
an application that would not be criticized, they went to a portion
of it that says that we did it in LD-50 tests, and 50 of them died, or
50 of them didn’t die.

Are there other positive sieps that we are going to have to do to
stop the inappropriate use of LD-50 by some testing systems?

Dr. Guesr. 1 don’t think we see that very often. In talking to all
. the centers in Food and Drug Administration, I ask that question,
How often do you actually see the test? And the answer was, very,
very seldom. But 'some companies still feel that they have to run
that test to give some sort of a rank in toxicity, and perhaps and
know about it in terms of protecting workers. ,

.There are more precise acute toxicity tests, using much fewer
~ animals that we normally see. I think that the move is definitely

away from that, and there is certainly no requirement for that, Mr.
Chairman. o ‘ :

Mr. WALGreN. Dr. Rall, in the toxicity program, I gather “x”
amount is allocated for testing, and then another portion of your
b}t‘xdget'fwould be for efforts to develop alternatives to testing, is
that a fair—— .
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_ Dr. RawL. Well, no, the budget is really developed from the
bottom up. What are the opportunities in test method development;
.what are the list of compounds that have not been tested.

Mr. WALGREN. Yes. .. ,

Dr. RaLL. And we balance those, it is not—— _

Mr. WALGREN. And in last year’s budget, what was the percent-
age in development of testing, development of new methods of test-
ing; if that is not an unfair question? : '

Dr. RaLL. It was a little—in 1985 the total figure was.$17 million
out of about $70 million. - o

Mr. WALGREN. $17 million out of $70 million?

_ From the congressional standpcint there are relatively few tools
we have to work on. moving that number, and one tool, I guess, is
to try to structure offices—you don’t have an office for the develop-
ment of testing, do you, development of new methods of testing?

‘Dr. RaLL. Yes, . we have offices—we have people who are involved
in testing. They tend to be one of two types, they are either inter-
ested in doing the test or they develop test methodology. :

. They are not segregated because they really work very well to-
gether, and it is important that they do. But many of our scientists
in the toxicology testing and research program are devoted to de-

: velopinv%’ new tests. This is what they like to do.

Mr. WALGREN. Well, we are looking at 17 percent of the budget
there and it is not or anjzationally under somebody who is feeling
the regponsibility of the development of new test methods?

Dr. RaLL. It couldn’t be, because the tests are so ‘diverse, from
tissue culture to measure to use, to measure renal function, simple
tests for noninvasive test for neural behavior effects. You need to
be in the discipline. @~ -

- Ithink the fact that we have over the last 7 or 8 years, increased
it percentagewise, indicates that tht;frogram is interested in as
- much emphasis as is scientifically avai able on developing new and

alternative test methods. :

Mr. WaLGReN. Well, certainly inasmuch as this seems to be an
area that represents so much potential—Dr. Willett has been
quoted in Science Maguzine as saying that this is really the door-
step of a 'new theoretical biology—we want to push the frontiers as
much as we can. I would like to encourage you in that direction,
- and indicate that when you take the act measure, if you run the

thermometer up the wall and ask, what percentage goes to that,
and what percentage goes to that, it looks like the alternative de-
velopment is: underemphasized, let’s put it that way, compared to
the potential that it might have. . B .

Dr. RaLL. The decisions are very difficult. How would you decide
between putting more money into a new test method, and testing a
compound that many, many hundreds of thousands of eople are
exﬁme‘d to that has never been tested? That is a difficult decision.
r. WALGREN, Yes; I appreciate the difficulty.

- Well, we would like to submit some questions to you for written
. submissions. We appreciate your being a resource to us, and want
to encourage you in this area. ‘

' you very much.

Dr. RaLt. Thank you, sir.

O
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Mr. WaLGREN. The last witness, Alan Goldberg, director for the
Center for Alternatives to Animal Testing at Johns Hopkins.

Welcome, Dr. Goldberg, we appreciate your being here.

We will certainly include anything in writing you would like to
submit in this exploration, and would love to hear your perspec-
tives at this point. : )

Dr. GoLpBerG. Thank you, Mr. Chairman, members of the sub-
- committee, I have been asked to detail the accomplishments of the
Johns Hopkins Center for Alternatives to Animal Testing, and my
feelings about the future of in vitro. toxicology. I am pleased to
have this oprortunity. .

Mr.  WALGREN. Let me to ask you to pull that mike right in; 1
. think it needs to be spoken right into before it will project to the

back of the room. - - , :

" Dr. GoLDBERG. I am Alan M. Goldberg, associate dean for re-
gearch at the Johns Hopkins School of Hygiene and Public Health
and professor and director of the Johns Hopkins Center for Alter-
natives to Animal Testing. o , .

The center was established in 1981 by an enabling grant from
the Cosmetic, Toiletries and Fragrance Association, a trade associa-
tion representing approximately 200 companies with other major
financial sulgport j)rovided by Bristol-Meyers Co., Exxon Corp., the
Geraldine R. Dodge Foiundation, and Amoco Corp,, and others
through individual support, and small support from around 30 to
40 other additional companies. N

The goal of the center is to develop and disseminate appropriate
basic scientific knowledge for innovative nonwhole animal methods
to tt;valuat:e fully the safety of commercial and/or therapeutic prod-
ucts. . _

The center advisory board, currently consisting of 21 scientists,
establishes policy, and conducts competitive review of investigator
initiated grant applications. I have attached to my testimony a list
of current projects. : :

The grants are generally funded for 1 year with continuation
funding depending upon results and productivity. We hope that our
grantees then apply to other sources for additional funds as well.

Voting members of the board are drawn from top universities
throughout the Nation. Leading scientists frcm the center’s indus-
trial sponsors, government and the animal welfare movement serve
as nonvoting members. And again, I have .attached the roster of
the membership to my testimony. .

The center hosts an annual scientific symposium that each ear
has established a new landmark in the development and implemen-
tation of alternatives to animal testing. The first symposium out-
lined problems ims:eding the search. for alternatives.

The second produced a scientific consensus on short-term meas-
~ures that could be taken to reduce animal use in acute toxicity

‘testing. That consensus led to the actions by the U.S. Food and
Drug Administration, and the U.S. Environmental Protection

. Agency encouraging that development. The meeting that we just
heard referred to as the November 9 meeting. ‘

" The third meeting constituted a progress report on in vitro toxi-

- cology, with emphasis on potential alternatives to the controversial

Draize eye test. The fourth symposium, held approximately a
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month ago, on April 14 and 15 of this year, concentrated on valida-
tion of in vitro methods, the final process in securing widespread
acceptance of alternative tests. Proceedings of the symposia form a
book series titled “Alternative Methods in Toxicology,” published
by Mary Ann Liebert, Inc.

The center distributes 17,000 of its newsletters—and, again, I
have attached copies of two most recent newsletters to this testimo-
ny—to an international readership of scientists, corporate execu-
tives, government officials, animal welfare advocates, members of
the news media and the general public.

[The information follows:]
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8 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
SHINGTON, D.C. 20460
ﬁh"ﬂﬁf WASHIN
MaY -5 1986

arriceor
PESTICIOES ANO TOXIC SUBSTANCES

Mr. Doug Walgren

Chairman

Subcommittee on Science,
Research and Technology

Committee on Science and
Technology

Suite 2321

Rayburn House Office Building

Washington, D.C. 20515

Dear Mr. Chairman:

We are happy to have an opportunity to respond to your
inquiry of April 24 concerning the use of animal tests by the
Environmental Protection Agency (EPA) and the progress that
has been made in reducing the use of animals for testing.
Each topic will be answered in turn.

This Agency can require toxicological testing under two of
i+s atatutes, the Federal Insecticide, Fungicide and Rodenticide
Act and the Toxic Substances Control Act. As part of our
evaluation of chemicals concerning their potential to produce
potential adverse health effects, we like to have data available
following short-term and long-term exposures to the chemical,
that is, estimates of acute toxicity and chronic effects.
Occasionally, we have information on humans, but most often
our assessments focus on data from experimental animals. We
see animal test results as critical elements, because today,
there are not many other scientifically acceptable means of
predicting chemical safety. Even in light of this, we have
taken several steps to decrease the use of animals.

1. Develop Consistent Protocols. Both EPA programs use
the same teat protocols for evaluating chemical hazards, and we
have worked with other Federal regulatory agencies to devise
consistent tests. On the international scene, we have actively
contributed to developing similar toxicological tests within
the Organization for Economic Cooperation and Development
(OECD). 1In fact, it is the policy of this office to accept

1142
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studies done in accordance with OECD protocols, aven if they
differ somewhat from those uged at EPA. In sum, *ne adoption
of comparable approaches to toxicological testing results in
considerable saving of animals both nationally and worldwide.

2. Reduce Numbers of Animals in Tests. In late 1984, EPa
announced revised acute toxicity test guidelines. 2 three-step
process was given. 1Initially, one reviews exigsting data on
chemicals that are s8tructurally related to the untested compound.
In some cases enough information can be gleaned to obviate the
need for any further testing. If not, we specify the use of a
limit test, where a small number of animals is given a single,
high dose of the chemical. If toxicity is not demonstrated, no
further testing is needed. Only with those compounds showing
toxicity, do we recommend further examination. In tnis case
only three doses of the chemical are tested in small groups of
animals. All toxic reactic-s, including death, are carefully
observed including pathological examination at the end of the
study. In this way we have maximized the amount of toxicological
information while minimized the number of animals used to
generate that information.

Although we racommend the above acute testing scheme, we
discourage the employment of animals simply for the estimation
of the median lethal dose (LD50). This position was clearly
articulated in our announcement that accompanied the test
guidelines and was sent to major toxicology societies, all
major toxicology testing labs in the U.S. and other interested
parties, including the animal rights groups and government
agencies.

3. Alternatives to Mammalian Testing. Progress has been
made in certain areas concerning the use Of submammalian animals,
cultures of mammalian cells and even plants to evaluate potential
human health effects. The tests most widely used measure
various genetic endpoints. They are used o help set priorities
for teating chemicals, to evaluate data for carcinogenicity,
and to evaluate the potential for heritable effects to future
generations. In other cases cell preparations are used to
study mechaniem of toxic action and to evaluate chemical metabolism.

Finally, it is the position of EPA to incorporate test
methods that reduce or replace whole animal testing as soon ag
they have been validated and found acceptable by the scientific
community. Many different groups are making progress with
alternative tests, especially as to possible replacements for
the Draize eye test. we look forward to the fruits of these
investigations.
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In summary, then, EPA does rely on animal test results to
make projections about public health. However, we have worked
with others around tne world to achieve consistent. test protocols;
we have clarified our position in regards to acute toxicity
testing; and we incorporate alternatives to whole mammalian
testing whan they are readied by the scientific cormunity.

Sincerely,

P
\ = e ——
JoXn A. Moore

Assis+ant Administrator
for Pesticides

and Toxic Substances

O
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THE JOHNS HGPKINS

CENIER FOR ALTERNATIVES TO .
ANIMALTESHNG

Velia, No. 45757 THE SCHOOL OF HYGIENE AND PUBLIC HEALTH " WINTER 1985-86
The Center's First Four Years . . . and Beyond

A catalyst can speed up a chemical reaction b: Having made advances toward tests of acute (short-
bringing me reactants dol;en ether. The Johnz' Hoj term) toxicity, the Center is mminf its attention to
kins Center for Alternatives to | Testing gCAAg:) chronic (long-term) lolidg tests. It has placed more
rlﬂ‘);l a similar role in the search for in vitro toxicity hasis on validati ep needed to ghmve
esis. that pmmislnanm methods realiy work. And the

Since its inception in 1981, the CAAT has acceler- Center has established its own In Vitro Toxicology
ated the quest by uniting the talents of to university ubomoaelo further s the research effort and co-
researchers, the practical knowladge and financial " ordina transfer of technology from the Center to
support of indus%-y, the authority of government reg- other isbs in academia, government and industry.
;llntm'y nsEnd:s, and the concems of the animal wel- This issue of the newsletter highlights the CAAT's
are Mmovement.

&mﬂue during its first four years and explores what
A chemist would further define catalyst as a sub- e future may hold for the Center and for in vitro tox-
stance that temains unchanged by the reaction it stim- icology. [
ulates. Here the CAAT differs. It has responded to the

evol needs of fleld of in vitro toxcol-

In This Issue

page

CAAT Infl ial in », h  Inéf ¥e}

Center has had major impact on research on

and public awareness of alternatives................. 2
CAAT Establishes In Vitro Toxicology Lab

New laboratory to speed h and di

technology transfer to other labs............c.c....... 3
Symp Ad In Vitro Toxicology

Scientists view Center’s annual conference as

the in vitro toxicology meeting...
Bausch & Lomb Funds Draize Study

Review to pinpoint problems that must be

addressed Eefore eye test can be replaced........... 5
Financial 8

Revenues, expenses and fund balance for

Center's first four years.........ccceeervenececscnneees 6
Who'a Who

Top scientists make up CAAT's advisory board.... 7
Literature from the Center
Somne of more than 60 publications from
CAAT-8ponsored research .........cccveeeereeeerenees 8
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CAAT Influential in Research, Public Information

By Alissa Swerdloff

MIBMRM , the CAAT has been influ-
ential in two important areas

Scientists from Canada, England, Belgium, Norway,
Australia, Israel, India, Japan and other countries
have expresses’ <trong interest in the CAAT's research

Through its research program, the Center has dem-
onstrated to the sdentific ity that a di d
effort to find and develop al ives can d
I Pl undemtonding of srioes] tot
im; s unders testin|
msf;;mﬁdnlmum. 5
The CAAT has shown that the investigator-initiated,
peer-reviewed t p unpmducemn]orlht:-'

netvous sysiem.
dgmm M’mmxmmmmf fects, mzthwodn
com e'ects,
bacterial contaminants [
mm,mdmmmmunuhrm:ym
use in toxic! .
y in vitro are now alro studied
by industrial and tocy
research gives industry uable hands-
on in alternative and is an impor-
tant in sclentific community’s accept-
ance of new 3
One CAAT-funded close to
such an in test for botu-

Center's success in
CAATs. Within the last two , Swil and
West (.'crmnnmmd have centers for alterna-
testing, on the Hopkins

;'h: Information Program

Through its publications and ions, the
CAAT is fully drawi i

The T newaletter has grown from an initia] cir-
culation of 1,000 to more than 15,000 and reaches key
sudiences lnlzmnﬂmun‘. .

Alternative mw%whﬂi ml’n‘?hg“
proceedings of s annual symposia,
only book series in its field.

(.YAAT director Alan M. Ph.D., and mem-
bers of the Center's Ads have counseled
the U.S. t on major studies of alternatives
B o A o o . N

two 3
onal Inditate of Hedlthe
’ (coutinmnd o maxt puge)

mumw wumrw
*7I think it’s pretty clear that the only reason

thmhubemml‘lg‘nlﬂ:ﬂmtuﬁmymd
pr%mumbem t the Center has pro-
vided a focus and the mechanism for a mean-
ingful effort.” .
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hnThe Ceme{:;iulg and A&\"‘:ﬂ Board members

ve partid more than 100 seminars, s

:ih and pres?ntaunns to scientific and lay mmn’\?n*:?-
es,

As the result of a collaboration with the CAAT, the
National Library of Medicine introduced ““animal test-
ing al as a new subject heading in all its

new catalogs, periodicals and computer data bases
(see vol. 3,'no. 2), The new heading has improved
o

among sci
worldwide,

The CAAT also inspired the Library to create an an-
notated bibliography devoted to in vitro toxicalogy in
Tox-Tips, a monthly periodical on toxicolo testing,

The CAAT has reached millions of people through
coverage in the news media. The Center’s activities
have been d p gazi tadio
and television stations, and sdentific, industry and
animal-g fon publications throughout the United
States and in several other countries, Publicity has ap-
m in many irculation periodicals, including

Wall Street Journal, The New York Times, The Los An.
geles Times, The Chicago Tribune, USA Today, Newsweek
and Business Week, :

The coming years should bring increased public in-
terest, as the products of the Center’s research gain

inindustrial testing lab 0

CAAT Establishes Lab

To suppl its h grant , the
CAAT has established its own In Vitro Toxicology Lab-
oratory at the Johns Hopkins School of Public Health,

Under the leadership of the Center’s associate direc-
tor, John M. Frazier, lg’:‘D., the laboratory is conduct-
ing research in such areas as celiular tnxid;y, in vitro
methods of evaluating chronic toxicity, and multiple.
cell culture techniques that mimic interactions among
cells in living animals. .

The laboralnr{ also will facilitate technology transfer
from academin fo indung'. The lab’s staff will train
academiic, regulatory and industrial scientists in the
latest in vitro technig And the laboratory will coor-
dinate inter-laboratory comparative studies to prove
that the new methods really are better than live-ani-
mal testing. N

The lab’s research will focus on identifying the
mechanisms of cellular toxidity. This knowledge will
help scientists at the new lab and elsewhere to de-

- velop quantitative methods of analyzi gcellulaarl toxic-

ity and, ultimately, to find alternatives to anim;
testing,

One research problem scientists will tackle is identi-
fication of bioch 1 of celis to poisons. 1f

specific responses can be found and measured, they
may enable scientists to study toxicity in one type of
cell and then generalize the results to other types.

e
“In the animal welfare community, the re-
sponse to the CAAT is very positive. The

enter has clearly demonstrated that tar-
geled development of altematives .an be

one successfully. It is no longer possible to
advocate the [osih’on that alternatives only
come about through serendipity.”

Another research team will try to grow a mixture of
different types of cells in culture, This will permit sqi-
entists to study the interactions of different cells du-

3 poisoning. The current lack of research on
multiplecell cultures limits toxicologists’ ability to ap-
plx the results of in vitro experiments to humans and
other living animals.

The new lab also will lnvesugaie the feasibility of
using in vitro techniques to study chronic toxidty, Un-
til now, in vitro toxicalogists have mainly concentrated
their research on acute imde'%.

Scientists at the new lab attempt to develop
new tests based on the results of pas CAAT-spon-
sored research on liver toxicity. The liver is a key
pla"er in the bodz"‘s response to toxic chemicals,

orking from knowledge qaim:d in their research
on protein production and rel
cells, Hopkins logists are g wit
private research lab to perfect a compuler-based
method of analyzing the proteins’ biochemical “finger-
rints.” ’

ease in isolated liver

e vy

h a

This work should produce a quick and sensitive test
that can be used not unly to screen for potentially
toxic chemicals but also ptovi:l; important informa-

tion about mechanisms of giso fm

Initial funding for the laf rnor{l been supplied
by Allied Corporation, American Hospital Supp) y Cor-
porati Sh:ﬁu" panles Foundation and private do-
4 .
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Symposia Advance
In Vifro Toxicology

Academic, industry, and government scientists view
the Center’s annual um as the meeting in the
field of in vitro toxicology. Participaats say thiéathm
ings not only serve as a showcase for cutting tge re-
search, they provide direction and cohesion to the
new discipline.

The symposia’s subject matter has followed a logical

e furst um, in May 1982, surveyed exist-
ing h\owledym W‘im‘ Altemnﬁzu to mim:yn estin,
and outlin lems impeding the search for alter-
natives. A major focus was potential in vitro alterna-
tives to tests for irritation and inflammation, such as

eye test. .
symposium set the framework for the progress

That consensus led to actions by the U.S and
Drug Administration (FDA) the U.S. Environmen-
tal Protection that encouraged industry to

v, . A
Green, Ph.D.; Associate Director for Labora
mﬁﬂm B o 5~ oo 4 Drug

“The main impact of the CAAT is that it has
brought alternatives to oxr attention and
opened our eyes to options. It’s been infec-
loxs — twe're now doing more in vitro work
ourselves.” : :

! %ylmcmﬂmn—.cwmmmmew.w
Henry e

“The t‘."cnter gns bﬁ" h‘;u u:ld"l} jhehm:’lli!;il-d
ity an e of Jo opkins has helpe
t?lexih’r’n'gc e effort to dzﬁel nltmag
tives . . . the Center has shown that good sci-
ence can go hand-in-hand with reduction in
animal use.”

Al i hods ad d by industry provide
information as useful as that obtained with the classic
LDy test. But they require as few as one-tenth as

man! 3

Sa)y's FDA toxicologist Sidney Green, Ph.D.: “We
definitely have seen a significint reduction in reliance
on thecnul:LD,tutovenhe t two years. The
Celm‘el: {:{a Alternatives to Testing has played a
role "

In October 1984, the u\itdw:gfwlum constituted a
progress on in vitro ogévu‘dth emphasis
on potential alternatives to the con rolal Draize
eye test. Many CAAT-sp d i ported
siiccess in developing in vitro methods, with results
n“‘l"hig mzeﬁ":gwen ‘;dh‘zh b]eddfu to:;. i?\

was the sul of a cover s
Chemical & Engincering News, one of the most widel
read and respected publications in the chem 'indvus-

try.
The fourth scheduled for April 14 and
15, 1986, will.ymgmlmon lidati —rhe p
‘assessing the reprodudibility, reliability and sensi-
ive tests d with )

of

m of alter P ly
animal tests. Regulatory agendies and comner-

cial labs require extensive, scientifically sound valida-

tion studies to replace an animal test with an in vitro

A iation s the final stage in securing widespread
n e es|
::;phnmd lpuﬁmlnnﬁmdve m{ oy

or battery of
{continwal on next puge)
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Bausch & Lomb Funds
Draize Study

In September, Bausch & Lomb Inc. awarded the
CAAT 55130,0(1) nt to conduct and publish a criti-

cal review of the Draize eye test and potential alterna-

Gt ih f independent ts
nder the grant, up of lependent scientis

will review aEﬂ Hable publicat Pt;nd hein-

Progress tu pinpoint the scientific and practical issues
that must be addressed before Draize alternatives can
be adopted by industry.

At a meeting in the spring, the authors of the re-

Gary Ellis, Ph.0.:

2 Preject Divector fo: “Alternatives to Anima) view and scientists who have done research on the
o ‘:m:; ey, and Education”; Office of Technol- Draize test will evaluate and critique a draft of the re-
ogy 5. Congress . %W&Aﬁgr comment l:,y t:& group, tlhe ﬁmg :le‘view
""There are only two groups putting their Wwritten and published as a volume of the
money where their mouth is: the companies CAAT book series, Alternative Methods in Toxicology. [

and industry associations supporting CAAT
and those supporting the Roc[efeller effort.”

l’toceedlnﬁnof!he CAAT :ymposia form a book se-

Datebook
ries titled Allernative 2ethods in Toxicology. The first

" 3 Dec. 9-10, I {ouston; Dec. 1213, San F‘randsco;
three volumes are now available from Ann Lie- coza. I bi -
bert Inc., Publishers, 157 East 86th Street, New York, On Traihing ComeBS: cRecombinant DNA Methodol
N.Y. 10028. (] PRD., Center for Acivanaed Training in Cell and Mo-
lecular Biology, Catholic University of America, Wash-
ington, D.C 30064, Telephone: 202-635-6161.

April 14-15

“In Vitro Toxicology—
Approaches to Validation Methodology”

Johns Hopkins
Center for Alternatives to Animal Testing
: . Fourth Annual Symposium
i Baltimore,Md.

Deadline for Poster Abstracts: March 1

Robert A. Ph.0.;
ARl i 5 St
"“The Center has leveraged its dollars. In

many instances, it has been able to use its Contact:
limited funds n; add targeted studies on al- Joan S. Poling .
ternatives onto other research projects. And Center for Alternatives to Animal Testing
some researchers — initially funded by the Johns Hopkins School of Public Health
CAAT—"- have been able 1o attract grants g:lsu?:“::l nzlfezls;.;ﬁ

m rees ¢ i p , Md.
{:I‘;m‘::ﬁ:: ;g’ll o continue their work on Teloproms o 222
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Financlal Summary

Period: October 1,1981 through September 30, 1985

1981-85
Revenues:

Cosmetic, Toiletry and
Fragrance Association

Bristol-Myers Company

Geraldine R. Dodge Foundati
Exxon Corporation

Symposia {registration fees
uﬁ‘ spotuot:?:onuibuﬁons)

Other Donations

Interest on Reserve Fund
TOTALS

Expenses & Fund Balance:

Intramural Research Grants
Extramural stean:h Grants

book series alnd ?ewsl‘eiters

Program Development
and Administration

In Vitro Toxicology Laboratory
Reserve Fund

TOTAL

1981-84 1984-85 1981-85
$ 916,000 $400,000 $1,316,000
200,000 67,000 267,000
38,000 25,000 63,000
50,000 50,000
50,411 50,411
71,162 29,832 100,994
6,000 6,000
$1,275,573 $577,832 $1,853,405
$ 384,786 $156,000 $ 540,786
368,058 214,460 582,518
125,790 51,000 176,790
325,777 - 120,540 446,317
27,000 27,000
79,994
$1,853,405
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Dr. GoLpBERG. The eight-page, three times a year, publication,
presents research results, highlights of symposia, bibliographies of
scientific literature, information about the center and has become
a resource for the development of in vitro toxicology.

The need to assess the safety of commercial and consumer prod-
ucts has been highlighted during the past several years. Technolo-
gy and advances in chemistry have provided us with the opportuni-
ties of new products, of new formulations and of new entities.

It is widely accepted that in excess of 100,000 chemical com-
pounds are currently in the market place for which we have little,
if any, data on whicg to assign risk.

Additionally, the methods that have been accepted for the assess-
ment of toxicity, tests like the LD-50 and eye testing in the rabbit
are methods that were introduced about a half a century ago.
These results, although generally not required by reguiation, have
become standard by history and tradition.

The increased awareness of fpotential hazards to chemicals has
led to demand by consumers for more testing, for more effective
testing, and for less expensive testing. This demand for increased
testing has been counted by many for the decreased use of animals
in testing strategies.

The request from the animal protection movement among others,
confused the issues of basic biomedical research in routine product
safety testing. Additionally, product development and screening
were again issues that are not clearly understood by those request-
ing a decrease in animal usage. Some of the issues are addressing
flhe OTA report that Dr. Ellis presented at the beginning of this

earing. '

Coincidental with societal awareness and the need for product
safety are major developments from the scientific standpoint in
terms of providing new methods and new alpproaches in using a
new biology to address these very real problems. Cell, organ and
tissue culture methodologies, which were developmental in the
basic biomedical research labore\tm'{l 15 or 20 years ago, were not
even utilized in toxicological research 10 years ago.

In the late 1970’s, a meeting was held of an international groug
on the use of tissue culture in toxicology. At that meeting, whic
took place in Holland, it became abundantly clear that a ve
small number of scientists internationally were using tissue cul-
ture in their basic research, but even less were thinking about the
use of tissue culture in routine safety evaluation.

The term alternative is a relatively recent addition to the cam-
paign literature of the animal-protection movement. And there is
still widespread disagreement over its precise definition. Some or-
ganizations use the term to refer to only techniques that replace
completely the use of animals in a af:articulm' area, for example, a
computer model to predict LD-50 values.

However, others follow the definition developed by Russell and
Burch in 1959; they defined an alternative as any technique that
replaces the use of animals, that reduces the need for animals in a
particular test, or that refines a technique in order to reduce the
amount of suffering endured by the animal. )

Thus, use of the up-down method to determine an acute toxicity
value is an alternative to the classical LD-50 test because fewer
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animals are required. Today, these three Rs replacement, refine-
ment, and reduction, represent the common definition of alterna-
tives. '

Mr. WALGREN. What is the up-down method, I don’t know that?

Dr. GOLDBERG. It is & methodology where an animal is given a
dose which is thought to approximate the LD-50, if the animal does
not die, then a higher dose is given by some log unit, or if the
animal dies then a lower dose given to another animal, and by
using somewhere in the neighborhood of 6 to 10 animals one can
come up with an approximate number for that LD-50 value as de-
fined by the classical LD-50.

Mr. WaLGreN. Thank you.

Dr. GoLpBERG. You are welcome.

The alternatives most commonly considered are cell, tissue and
organ culture, computer modeling, and use of minimally invasive
procedures and end-points that produce less stress. Although more
and more toxicological research is being conducted in vitro, the po-
tential of culture methods in toxicological evaluation and hazard
assessment is only beginning to now be utilized and evaluated. This
is the result of public pressure, the availability of new develop-
ments in basic biology, and maybe I should reemphasize that, it is
the availability of new developments in basic biclogy, and in-
creased recognition among scientists of the opportunities that in
vitro methods provide for risk assessments.

However, the use of tissue methods must be developed and imple-
mented cautiously in toxicology testing and hazard assessment. Ob-
viously, a single culture cannot mimic the complex interactions of
all cell types in the body, no matter how exquisite the experimen-
tal design. In vivo metabolism may be simulated to some extent,
but not completely, and integrating functions such as immune re-
actions, and phagocytosis can only approached at this time.

In addition, culture systems are relatively static and the doses of
the test chemical reaching the target system and the duration of
contact may be the same as that which occurs in vivo. Culture
methodology also presents physical problems regarding insoluble
materialsésstahility of compounds, or biophysical effects of the test
compounds.

On the other hand, culture technologies have great potential
once investigators have acquired the background knowledge to ask
highly focused and specific questions. The static nature of the cul-
ture methods is also an advantage in that the dose and duration of
contact of a test chemical can be precisely determined.

Far less of the test chemical is required for in vitro investiga-
- tions, therefore, one can easily set up replicate cultures and gener-
ate considerably more data in a short period of time.

One of the most exciting aspects of culture methodology in toxi-
cology is that one can use human tissue. Such studies have been
limited in the past bécause of the difficulty of growing and main-
taining differcntiated human cell types and culture. But technical
problems are beini; steadily overcome. v

Important developments in the last years include improvements
in the quality control of the media in which we grow cells and the
plastic ware in which grow cells, and improved quality control in
the laboratories where better media formulations for the growth of
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normal cells that have specialized functions exist. For example,
now it is possible to grow cells where the heart cells will continue
to contract, and beat.

So these techniques have really led—that is the new biology that
I referred to—previously have led to new opportunities in tissue
culture that were really not available as recently as 4 or § years
ago. ‘
Previously, I classified in vitro methodology according to whether
the %pproach is empirical, model development, or mechanistic. I
would just like to emphasize two parts here of the prepared testi-
mony.

The empirical approach to the development of methodology is
problematic. The questions asked are generally not focused and
correlations develop prior to fundamental understanding. Addition-
ally, the reliability of predictions using such an approach tends to
be uncertain. Should this be the case in the development of in vitro
toxicological methods, we will unfortunately have provided supple-
mentary testing strategies but not replacement testing strategies.

This will leave us with the dilemma attempting to use the in
vitro methodologies without being able to rely on them.

Model development is another approach which utilizes systems
that try to mimic the in vivo systems. Generally, the model system
is neither complete nor faithful in all aspects of the system being
modeled, but it tends to provide useful information if the data are
not overinterpreted.

In those model systems where a single aspect of an an integrated

response is examined, and the data are interpreted in that single
system, this technique can provide meaningful inferences for the
evaluation of chemical effects.
" The mechanistic approach to the development of in vitro method-
ologies should be based on a thorough knowledge of the metabo-
lism, kinetics, and biology of the system or species to be examined.
If the metabolic pathways are understood, or if it is known that the
parent compound produces a toxicological insult, then one can de-
velop a system to examine the mechanisms by which the chemical
or chemicals work.

That is one can examine the adverse chemical, the adverse chem-
ical or physical effects that lead to significant functional loss in the
tissue or system. This approach allows the in vitro system to be de-
rived from the species under study. It provides a better understand-
ing of chemical-biological interaction, and the consequences of that
interaction.

Once a mechanism has been identified, it may then be possible to
develop appropriate, interpretable, simple and reliable in vitro

methodologies for toxicity testing. And it is important that we de-
velop interpretable methodology.

From a scientific standpoint, the mechanistic approach is not
only greferable but necessary. In vitro methods will be more ac-
ceptable and will develop rapidly when the knowledge base has ad-
vanced far enough to permit a focus on mechanisms.

'However, this is a goal a{et to be achieved and in the interim, we
have to use whole anim apf)roaches and to continue to develop
other measures which will relay on tissue culture techniques and

ey e i e a e e
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other in vitro methodologies that provide quick. reproducible accu-
rate methods for the assessment of safety.

Let me emphasize to eliminate animal testing at this time would
constitute an abrogation of the toxicologist’s responsibility to
insure safety, and will pose a risk to human health that Govern-
ment, industry and the public will find unacceptable.

'If one traces the utilization of tissue culture and toxicity assess-
ment, one can see remarkable progress having been made in just
the first few years. The first early approaches to the use of in vitro
tests looked at exclusion of dye as an attempt to measure viability
and integrity of the cell membrane.

A second level which provided some greater degree of sensitivity
looked at leakage of endogenous constituents of the cell in the
medium. Most recently there has been interest in more functional
aspects of the cell with the first attempts looking at the levels of
specific components, then going to look at the rate of systhesis of
those components, and most recently to the identification to specif-
ic alterations in those components.

These changes in approach, which seem small when described in
a few sentences, required quantum leaps in our thinking and
equally greater advances in the methodology available to us.

At this stage of the development of these more sophisticated sys-
tems, it is necessary to carefully evaluate the reproducibility,
transferability and interpretability of the methods in product
safety assessment. Significantly, correlative studies alone will not
provide this information.

A coordinated and highly structured approach to validating
.many methods against each other, against our current methodolo-
gy, and against the data available on human experience, will pro-
vide us with the mext round of tests, this will provide us with an
approach to the utilization of in vitro methodology in product
safety evaluation and risk assessment.

Thank you, and I will be glad to answer any questions.

[The prepared statement of Dr. Goldberg follows:]
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Testimony of Alan M. Goldberg, Ph.D. before the Committee on Science and
Technology - May 6th, 1986.

Mr. Chairman and members of the committee, I have been asked to detail
the accomplishments of the Johns Hopkins Center for Alternatives to
Animal Testing and my feelings about the future of In vitro toxicology.

I am Alan M. Goldberg, Associate Dean for Research at the Johns Hopkins
School of Hygiene and Public Health and Professor and Director of The
Johns Hopkins Center for Alternatives to Animal Testing.

The Center was Established in 1981 by an enabling grant from the
Cosmetic, Toiletries and Fragrance Association, a trade group
representing approximately 200 companies with other major financial
support provided by Bristol-Meyers Company, Exxon Corporation, the
Geraldine R. Dodge Foundation, and Amoco Corporation.

The goal of the Center is to develop and disseminate appropriate basic
scientific knowledge for innovative non-whole animal methods to evaluate
fully the safety of commercial and/or therapeutic products.

The Center Advisory Board, currently comprising 21 scientists,
establishes policy and conducts a competitive review of investigator
initiated grant applications annually (list of current projects
attached). Grants are generally funded for one year with continuation
funding dopendent on results and productivity. Voting members of the
board are drawn from top universities throughout the nation. Leading
scientists from the center’'s industrial sponsors, government and the
animal walfare movement serve as non-voting members. (The membership
roster is attached). ’

. The Center hosts an annual gcientific symposium that each year has

" established a new landaark in' the development and implementation of
alternatives to animal testing. The first symposium outlined problems
impeding the search for alternatives. The second produced a scientific
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consensus on short-term measures that could be taken to reduce animal
use in acute toxicity testing. That consensus led to actions by the
U.S. Food and Drug Administration and the U.S. Environmental Protection
Agency encouraging this development. The third meeting comstituted a
progress report on in vitro toxicology, with emphasis on potential
alternatives to the controveralal Draize eye test. The fourth
symposium, held on April 14 and 15, 1986,concentrated on validation of
in vitro methods, the final process in securing widespread acceptance of
alternative tests. Proceedings of the symposia form a book series
titled Alternative Methods in Toxicology, published by Mary Ann Liebert
Inc. (157 East 86th Stgeet. New York, N.Y. 10028).

The Center distributes 17,000 coples of its (free) newsletter (coples
attached) to an international readership of scientists, corporate
executives, government officials, animal welfare advocates, members of

- the news media and the general public. The eight-page,

three-times-a-year publication presents research results, highlights of
symposia, bibliographies of scientific literature, information about the
Center and serves as a resource for the development of in vitro
toxicology.

The need to assess the safety of commercial and consumer products has
been highlighted during the last several years. Technology and advances
in chemistry have provided us with the opportunities of new products, of
new formulations and of new entities. It is widely accepted that in
excess of 100,000 chemical compounds are currently in the market place
for which we have little, if any, data on which to assign risk.
Additionally, the methods that hava been accepted for the assessment of
toxicity, tests like the LD50 and eye testing in the rabbit are methods
that were introduced about a half a century ago. These tests, although
not required by regulation, have become standard because of history and
tradition.

The increased awareness of potential hazards to chemicals has led to
demand by consumers for more testing, for more effective testing and for
less expensive testing. This demand for increased testing has been
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countered by many in the animal protection movement for the decreased
use of animals in testing strategies. The requests from the animal
protection movement confused the issues of basic biomedical research
with routine product safety testing. Additionally, product development
and product screening were again isgues that are not clearly understood
by those who are requesting a decrease in animal usage,

Coincidental with gsocietal awareness and the need for product safety are
major developments from the scientific standpoint in terms of providing
new methods and new approaches using a new biology to address these very
real problems. (Cell, organ and tissue culture methodologies, which were
developmental in bagic biomedical research 15 or 20 years ago, were not
even utilized in toxicological research 10 years ago.

In the late 19708, a first meeting was held of an international group on
the use of tissue culture in toxicology. At that meeting, it became
abundantly clear that a very smell number of scientists internationally
were using tissue culture in their basic research, but even less were

thinking about the use of tissue cultura in routine safety evaluation,

The term alternative is a relatively recent addition to the campaign
licerature of the animal-protection movement, and there is still
widesproad diugtomnt over its pracise definition. Some organizations
use the tern to refer only to techniques that replace completely the use
of animals in & particular ares, for example, a computer model to
predict LD50 velues. However, others follow the definition developed by
Russoll & Burch in 1959; they defined an slternative as. any technique
that replaces the use of animals, that reduces the need for animals in a
particular test, or that refines a technique in order to reduce the
amount of suffering endurad by tha animal. Thus, use .of the up-down
method to determine an acute toxicity velue is an alternative to the
classical LD50 test bacsuse fewer animals are required. Today, these
three Rs rapresent the comson dafinition of aiternatives.

The alternatives most commonly considerad are cell, tissue and organ
culture, computar modsling, and tha use of ainimally invasive procedures
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and endpoints that produce less stress. Although more and more
toxicological research is being conducted in vitro, the potential. of
culture methods in toxicological evaluation and hazard assessuent is
only now beginning to be utilized and evaluated. This is the result of
public pressure, the availability of new developments in basic biology,
and increased recognition among scientists of the opportunities in vitro
methods provide for risk assessment.

However, the use of culture methods must be developed and implemented
cautiously in toxicology testing and hazard assessment. Obviously, a
single culture cannot mimic the complex interactions of all cell types
in the body, no matter how exquisite the experimental design. In vivo
metabolism ay be simulated to some extent, but not completely, and
integrating functions such as hormones, immune reactions, and
phagocytosis can only be approached at this time. In addition, culture
system is relatively static and the dose of the test chemical reaching
the target system and the duration of contact may not be the same as
those that occur in the in vivo test. Culture methodology also presents
physical i:roblem regarding the solubility, stability, and biophysical
effects of the test compound.

On the other hand, cultures techniques have great potential once
investigators have acquired the background knowledge to ask highly
focused and specific questions. The static nature of culture methods
is also an advantage in that the dose and duration of contact of a test
chemical can be precisely determined. Far less of the test chemical is
required for In vitro investigations than in in vivo tests. Therefore,

one can easily set up replicate cultures and generate more data in a
shorter time.

One of the most exciting aspects of culture methodology im toxicology is
that one can use human tissue. Such studies have been limited in the
past because of the difficulty of growing and maintaining differentiated
human cell types in culture. But technical problems are being steadily
overcome. Important developments in the last years include 1mproveme:nts
in the quality control of media and the plasticware provided by
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wanufacturers, improved quality control in the laboratory, better media
formulations for the growth of normal cells as well as for cells
oxhibiting spacialized functions (s.8. heart cell contractility and
melanin production by melanocytes), and improvements in cell separation
and cloning tschniques.

Previously, I classified in vitro msthodology according to whether the
approach is smpirical, model development, or mechanistic.

‘The empirical approach to the development of methodology 1is problematic.

The questions asked are generally not focused and correlations develop
prior to fundamental understanding.. Addicionally, the results tend to
be sgmewhat unpredictabls. Should this bs the case in the development
of 1:; vitro toxicological methods, we will unfortunately have provided
lupplolllnt‘ry tasting stratsegiss but not replacement testing strategies.
This will leave us with the dilemma of attempting to use the in vitro
methodologies without being abls to rely on them. ’

Model dsvelopment utilizes systems that try to mimic in vivo systems.
Generally, the model system is neither complete nor faithful in all
aspects of the systen being modeled, but it tends to provide ugefuyl
information if ths data ara not overintexpretsd. In those model systems
whors a single aspsct of an integrated responss ‘is sxamined and the data
ars interpretad in that singla system, this technique can provide
meaningful infersnces for the svaluation of chemical offscts.

The mschanistic approach to the development of in vitro methodologies
should be based on a thorough knowledge of the metabolism, kinetics, and
biology of the system or spscies to bs oxanined. If the metabolic
pathways are understood, or if it 1s known that the parent compound
produces the toxicological insult, then ons can develop a system to
sxanins the mechanisns by which the chemical(s) work(s). That is, one
can sxaains the advarss chemical or physical s¢ffects that lead to a
significant functional loss in ths tissus or system. This approach
allows ths in vitro systea to bs derived from the spsciss under study.
It also provides a better understanding of chenical-biological
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interaction and the consequences of that interaction. Once a mechanism
has been identified, it may then be possible to develop appropriate,
interpretable, simple and reliable in vitro methodologies for toxicity
testing. ’

From @ scientific viewpoint, the mechanistic approach is not only
preferable but necessary. In vitro methods will be more acceptable and
will develop rapidly when the knowledge base has advanced far enough to
permit a focus on mechanisms. However, this is a goal yet to be
achieved and in the interim, we have to use whole animal approaches and
to continue to davelop other measures which will rely on tissue culture
techniques, and other In vitro methodologies that provide quick,
reproducible accurate methods for the assessment of safecj.

However, let ms esphasize, to eliminate animal testing would constitute
an abrogation of the toxicologist's responaibility to insure safety and
will pose a risk to human health that government, industry and the
public will find unacceptable.

If one traces the utilization of tisaue cult:;xro in toxicity assessment,
one can see remarkable progress having already been made in just the
first fow years. The first early approaches to the use of In vitro
tests looked at exclusion of dyes as an attempt to measure viability and
integrity of the cell membrans. A second level which provided some
greater degres of senaitivity looked st leakage of endogenous
constituents of the cell into the medium, for example, enzymes. Most

_ recently there hu. been interest in mcre functional aspects of the cell
with the first ettempts looking st the levels of specific components
such as proteins, to the next level of advancement by studying the rate
of protein synthesis, and most recently to the identification of
slterations of specific proteins. These changes in approach, which seem
snall when described in e few sentences, required quantum leaps in our
thinking and equally grest advances .in the methodology available to us.

At this stage of the davelopment of these more sophisticated systems, it
18 necessary to cerefully svaluate the reproducibility, transferability
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and interpretability of the methods in product safety assessment.
Significantly, correl tive studies alone will not provide this
information. A coordinated and highly structured‘ approach to validating
many methods against each other, againat our current methodology, and
against the data available on human experience, will provide.us with the
next round of tests which will provide an approach to utilization of in .
vitro methodology in product safety evaluation and risk assessmant.

Thank you, and I'll be glad to answer any questions.

AMG/us
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Mr. WaLGREN. Well, thank you very much, Dr. Goldberg.

How fast do you see those next steps coming on where you get
validation and——

Dr. GoLpBerG. It is a process by which—for example, in the
Draize test, which is one that has come up several times this morn-
ing, the methodology has moved to the point where there are now
30 methodologies, or thereabouts, that have been proposed as alter-
natives to the Draize test, proposed by those have developed them.
Whether they are truly useful or not is yet to be determined.

Those tests have to validated in a highly coordinated fashion.
The best estimates that one can have of developing the appropriate
methodology, to transfer that technology to and from the develo
ment lab to a secondary lab, to identifying the specific compounds
that one has to validate the methodologi against, if it is a water
soluble product, like a shampoo, it might be easy to transfer it. It is
a grease like an axle grease, it might be much harder to to deal
with that kind of problem.

To do those kinds of things we have estimated that it will take
somewhere in the neighborhood of 4 or 5 years to go through a
complete round of transferring the methodology, getting the lab-
oratories set up so that they are all doing all of the same tests, and
then looking at the data that they generate in what is coming
known as the blind trial methodology, so that we have a very clear
and precise picture as to what those methods tell us, and what they
don’t tell us.

Mr. WALGREN. Are we at the point where we ought be having
substantial effort invested governmentally, or through the mecha-
nism of a center for alternative testing? We have centers for engi-
neering design, and we are putting about $30 million into centers
for engineering design at NSF. You have a center essentially
funded by the—

Dr. GOLDBERG. It is private industry and individuals.

hMr. WaLGrEN. Your center—do you fund individual research at
that——

Dr. GoLpBERG. We fund within. We are really, I think, unique in
that respect. The funds come to Johns Hopkins University, and
then we fund research across both the United States, Europe, and
Canada at this point, that will provide us with the best opportuni-
ties. We give very small grants out there, in the neighborhood of
around $20,000 a year. .

What has happened is that those grants are seed money, essen-
tially, for the individuals to go to the federal system in the com-
petitive process that the federal system uses. We use a similar kind
of competitive peer review process.

Just three examples, one, that was referred to today was a grant
at Michisgan for skin. We funded that project and started it off in
1981, 1982 with our first round of funding. They then went to the
DeBartment of Defense, and have been funded by the Department
of Defense since then, for considerably more ¢n a yearly basis.

At the University of San Franciso, we funded the development of
an artificial barrier to resemble a penetration, that would allow
one to study the penetration of a material through the skin. We
funded that for one year. During that year that individual got
enough to data and went to the Environmental Protection Agency,
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and they have been funded through the Environmental Protection
ency. :

e center itself has applied to the grant system that Dr. Rall

referred to in his Presentation. So the only thing is that we have

used the funds provided by industgoto attempt to develop a larger

funding base through the Federal Government by competitive peer

reviewed grants.

Mr. WaLGreN. How many of your grants go on to get that kind

of other source funding, what percentage?
" Dr. GoLpBERG. We haven't tried at this early stage systematically
collecting that data. I sat down and wrote those out as the present-
ers were doing that as the questions came up. My guess is that we
are probably in the neighborhood of most of our people being
funded by the Federal Government before the{\ ever come to us,
and they are doing an additional thing on their Federal grants.

Others use that additional thing to go back to the Federal Gov-
ernment; 8o I really don’t have a specific number.

Mr. WaLGRreN. Would it be 70 percent, or thereabouts, that has a
sort of reinforcinig funding mechanism coming out of the Federal
Government? -

Dr. GoLpBERG. It is probably lower than that because we our-
selves only refund about 70 percent. So mlg' eguess is that the same
70 %ercent would be competitive with the Federal Government, and
probably in the neighborhood of 40 percent, er thereabouts, have
probably attempted it; but that is re ya Euess

Mr. WaroreN. What is your view of what would ha pen if you
had a greater focused investment by the Federal Government .
f}lx{rouﬁh ?some kind of center of set aside program, or something
ike that? - : -

Dr. GoLpeeRG. One of the points that I tried to make, and will
try to make again, is that what this area needs most is very funda-
mental research; it is an applied area of usix;g the basic biology
that we generate, and then developing a method from that, and to
try to develop the method from scratch is developing it without the
substantial undelxi:ning and solid scientific base that it needs.

Mr. WALGREN. And is that the empirical or—— - :

Dr. GoLpBERG. That is the empirical approach that I sort of re-

and if the carnation died, the material was toxic. If that gave you
100 percent correlation, that would be very nice. But you have no
{‘laith in using that test to predict safety for other animals or other
umans. : v
- Mr. WaLGren. So. you would certainly favor the multiple small
research grant I;lx'og{):cal apﬁrroach as opposed to the large focused
institution like the Rockefeller University, in vitro laboratory?
'Dr. GoLbBERG. Again, that is not the—the Rockefeller Univers. -
is a laboratory project which is quite good, and they have do-:»
very nice things in eveloping alternatives to the Draize eye test. 1.
is a focused program. I think that is fine. - .
. We have taken a very different a}:Sroach in trying to develop al-
ternatives to other areas, and initially, in fact, in the first three
years we did not work at all on the Draize eye test as an alterna.
tive, only during our fourth year did we begin that activity.
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Mr. WaLGREN. Can you see the impact on FDA of the consensus
agreements that were developed in your conference?

Dr. GoLbpBERG. There are several levels at which I think I have
seen that. Literally whenever I have spoken to large groups at the
FDA or the EPA, there is a very respective audience. I tend to sus-
pect that most industries at this point, although I can’t confirm
that, where they are submitting data that does not require the LD-
50 by regulation, supply data obtained it by, either the limit test,
or the by the up-down method. So that has already hapﬁened to a
great degree. And that the classical LD-50 is a test that has passed
its time and is really not used, except where absolutely required.

Mr. WALGREN. It might not be absolutely required in the ab-
stract, but by regulation?

Dr. GoLpBERG. Well, there are certain regulations that I am
aware of that do require the LD-50, in the classical sense. And
their submissions, I believe, are supplied with the classical LD-50
and appropriate number of animals.

Mr. WALGREN. Yes.

If you were writing those regulations from scratch. would you be
requiring the LD-50 in those instances? .

r. GoLDBERG. No, I would not. However, I think I should state
that acute toxicity testing in some way is very necessary. The LD- -
50 by itself is something that as Dr. Rall, I think, adequately point-
ed out, was the first approach at standardization of toxicology,
going back approximately 60 years ago, and that tended to hang on
in summariness. ' :

Mr. WaLGrEN. Can you make any reasonable projéction at where
you would expect this area to be in 20 years?

Dr. GoLpsrRa. That is a long-term look. I would suspect, within
20 years, because of the changes that I have seen over the first 4
years, where in vitro methodology will be the first tier of testing,
routinely, and that in only very specific areas will animal testing
then foilow where additional information is needed. As it is now,
compounds, for example, in Draize eye testing are done in tiered
ways, 80 that if one knows that the compound is corrosive, it is no
longer, I don’t believe, put into a rabbit eye. It is identified as a
corrosive. '

The same goes on for other areas as well. So that there has been
a changing gensitivity instead of just rote focus on standard operat-
ing procedures where there is a greater sensitivity in developing
approaches that do minimize pain.

r. WALGREN. But if you had in vitro testing as the first tier,
very broadly, could you make an estimate of what the economic
benefit or present cost avoided would be in the the, I don’t know,
the pharmaceutical industry, or whatever industries are involved?

Dr. GoLDBERG. I do not have that kind of data available, nor do 1
know anybody that really does.

Mr. WALGREN. I8 it a large number?

Dr..GoLDBERG. It is clear that it would be a large number, once
there were good methodologies availabie. I know that in the area of
 teratology testing, whole animal, which is the production of looking

at fetal effects, an animal study, probably costs in the neighbor-
hood of $50,000 to $70,000. The current in vitro approach to that,
‘which is being developed, which does not give anywhere near the
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same amount of information but is a very good first tier is about
one-tenth of that approach; one-tenth of that price. So there is
clearg' an economic incentive.

Additionally, there are factors like to house animals is very ex-
pensive because it is people and it is space, and this becomes much
less in terms of in vitro methodology.

Mr. WaLGREN. I wonder if there is some way that an estimate
could be made about the potentiai avoidable costs, and then the
question would be to measure whatever our present investment in
pursuit of that cost reduction is. Now, I realize it is——

Dr. GoLpBERG. You are way outside of my expertise.

Mr. WALGREN. I wonder where that might be; it might lie in
OTA maybe? : .

Dr. GeLpBERrG. They did have a section on the economic impact.

Mr. WarGReN. It would be interesting.

But obviously there is tremendous potential here for change and
you see it moving? ;

Dr. GoLpeerG. I am exceedingly optimistic, but as I probably
came across I am exceedingly cautious. I feel that if we try to im-
plement methodology that is really not there, we will actually slow
down the process rather than speed it up, because it will have lost
any form of confidence that we can build up by developing differ-
ent mzthodology.

Mr. WarGreN. Well, I think it is fair to say that everyone is sen-
sitive to that, and that the effort that has mainstream support in
the Congress is one that would not violate that sense of caution,
and certainly would look to develop the progress before we moved
a;vay from present efforts that do give assurance and also knowl-
edge.

e appreciate your being a resource to us. I want to sa again
that this is a sort of a forum for ongoing discussion, and so we
eXfect a development.

n fact, I am thinking that one question that we didn’t ask of Dr.
Rall—was it Dr. Rall or Dr. Willett on the plan that Congress
asked for that is due in October?

Dr. Willett.

Is Dr. Willett still here?

Maybe you can come back up, Dr. Willett, if you would?

The question is where are we on the plan that the Congress
asked for that is due in October with respect to alternatives and
with?respect to training of people to broaden the use of alterna-
tives?

Dr. WiLLETT. The implementation plan was formulated and proc-
essed. There are several committees in the stage of organization to
pull the pieces of information that are necessary to really produce
an ade&mte response to that requirement.

Mr. WataReN. Is it a complicated array of committees, or——

Dr. WiLterr. The idea is two, plus the BID directors committee
that was mandated in the section of the law.

Mr. Wararen. BID, what is that?

Dr. WiLrerr. The Bureaus, Institutes, and Divisions of NIH were
to have their directors as participants in the committee that was to
aid the director of NIH in developing this plan.
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Mr. WaLGrREN. Can you tell anything about the initial work of
those committees?

Dr. WiLLerr. So far it is in process, it is under development,
there is nothing that—there is no product at this point.

Mr. WALGREN. But there will be by October, is that the feeling?

Well, we certainly are going to be more than interested in that. I
am sure we will have a hearing right around that time in hopes of
exploring how far you have come on that project.

We hope there will be other developments that we can talk
about. So we would like to encourage you and know that we will be
coming along right behind you.

Dr. GoLDBERG. We welcome that.

Mr. WALGREN. Dr. Goldberg, thank you for your participation in
this; we look forward to talking to you about it in the future.

Dr. GoLpBERG. Thank you very much.

[Whereupon, at 12:40 p.m., the hearing adjourned.]
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APPENDIX

; *
; A
M ] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
gl WASHINGTON, D.C. 20460
it

MAY - 5 1986
OFFICK OF
. FESTICIONS AND TOXIC SUBRSTANCKS

Mr. Doug Walgren

Chairman

Subcommittee on Science, .
Research and Technology

Committee on Science and
Technology

Suite 2321

Rayburn House Office Building

Washington, D.C. 20515

Dear Mr. Chairman:

We are happy to have an opportunity to respond to your
inquiry of April 24 concerning the use of animal tests by the
Environmental Protection Agenty (EPA) and the progress that
has been made in reducing the use of animals for testing.
Each topic will be answered in turn.

This Agency can require toxicological testing under two of
its statutes, the Federal Insecticide, Fungicide and Rodenticide’
Act and the Toxic Substances Control Act. As part of our
evaluation of chemicals concerning their potential to produce
potential adverse health effects, we like to have data available
following short-term and long-term exposures to the chemical,
that is, estimates of acute toxicity and chronic effects.
Occagionally, we have information on humans, but most often
our assessments focus on data from experimental animals. We
see animal test results as critical elements, because today,
there are not many other scientifically acceptable means of
predicting chemical safety. Even in light of this, we have
taken several steps to decrease the use of animals.

1. Develop Consistent Protocols. Both EPA programs use
the same test protocols for evaluating chemical hazards, and we
have worked with other Federal regulatory agencies to devise
consistent tests. On the international scene, we have actively
contributed to developing similar toxicological tests within
the Organization for Economic Cooperation and Development
(OECD). 1In fact, it is the policy of this office to accept
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studies done in accordance with OECD protocols, even if they
differ somewhat from those usg2d@ at EPA. In sum, the adoption
of corparable approaches to tox!cological testing results in
considerable saving of animals boih nationally and worldwide.

2. Reduce Numbers of Animals in Tests. 1In late 1984, EPA
announced revised acute toxlicity test guidelines. A three-step
process was given. Initially, one reviews existing data on B
chemicals that are structurally related to the untested compound.
In some cases enough information can be gleaned to obviate the
need for any further testing. If not, we specify the use of a
limit tes%, where a small number of animals is given a single,
high dose of the chemical. If toxicity is not demonstrated, no
further testing is needed. Only with those compounds showing
toxicity, do we recommend further examination. 1In this case
only three doses of the chemical are tested in small groups of
animals. All toxic reactions, including death, are carefully
observed including pathological examination at the end of the
study. In this way we have maximized the amount of toxicological
information while minimized the number of animals used to
generate that information.

Although we recommend the above acute testing scheme, we
discourage the employment of animals simply for the estimation
of the median lethal dose (LDS50). fThis position was clearly
articulated in our announcement that accompanied the test
guidelines and was sent to major toxicology societies, all
major toxicology testing labs in the U.S. and other interested

parties, including the animal rights groups and government
agencies. '

3. Alternatives to Mammalian Testing. Progress has been
made in certain areas concerning the use of submammalian animals,
cultures of mammalian cells and even plciats to evaluate Potential
human health effects. The tests most widely used measure
various genetic endpoints. They are used to help set priorities
for testing chemicals, to evaluate data for carcinogenicity,
and to evaluate the potential for heritable effects to future
generations. In other cases. cell preparations are used to
study mechanism of toxic action and to evaluate chemical metabolism.

Finally, it is the position of EPA to incorporate test
methods that reduce or replace whole animal testing as soon as
they have been validated and found acceptable by the scientific
community. Many different groups are making progress with
alternative tests, especially as to possible replacements for
the Draize eye test. We look forward to the fruits of these
investigations.
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In summary, then, EPA does rely on animal +est results to
make projections about public health. However, we have worked
with others around the world to achieve consigtent test protocols;
we have clarified our position in regards to acute toxicity
testing; and we incorporate alternatives to whole mammalian
testing when they are readied by the scientific community.

Sincerely,

n A. Moore
hssistant Administrator
for Pesticides
and Toxic Substances



